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Although but recently published in Paris, the Lectures of Pro- 
fessor Charcot on Diseases of the Nervous System have abeady taken 
a place amongst the classic works of medical literature, and been 
translated into several Continental languages. When preparing for 
the following version^ it was judged best to await the appearance of 
the second French edition ; thus the reader, in exchange for 
some delay^ has been enabled to obtain the work in its most correct 
form, enlarged by about one sixth. It was found inconvenient to 
reproduce the ten plates appended to the French volume ; neverthe- 
less^ the references made to them, in the text, have been preserved, 
with a view to facilitate the researches of those who may desire to 
consult the original designs. 

It is proper to mention that these lectures were reported and 
edited in French by Dr. Bourneville, editor of ' Le Progres Medical/ 
whose name or initial will be found attached to several notes. 

G. S. 
Dublin. 
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LECTURE I. 

DISOHDERS OF NUTRITION CONSEQUENT ON LESIONS 

OF THE NERVES. 

Summary. — Preliminary observations. Object of these lectures: 
they shall be devoted to those diseases of the nervous system^ and 
of the sjpinal cord, especially , which are most usually met with 
in the SaVpitriere Hospital. Nutritive disorders consequent otp 
lesions of the cerebro-spinal axis and of tie nerves. These 
morbid alterations may affect the shin, the connective tissue, the 
muscles, the articulations, the viscera. Their importance in 
relation to diagnosis and prognosis. Nutritive derangements 
consequent on lesions of the peripheral nerves. Slight influence 
{in the normal state) of the nervous system upon nutritive action. 
Passive lesions of the nerves and spinal cord do twt directly 
produce disorders of nutrition in the peripheral parts. Demon" 
strative experiments. Influence of the irritation and inflam' 
mation of nerves or of nervous centres on the production of 
nutritive disturbances. Nutritive disorders consequent on 
traumatic lesions of nerves, considered specially. They arise 
not from complete but from imperfect sections or from contusions, 
8fc., of the nerve. Cutaneous eruptions: erythema, zona 
traumatica, pemphigus, ^^ glossy skin J' Muscular lesions, 
atrophy. Articular lesions. Lesions of the osseous system : 
periostitis, necrosis. Disorders of nutrition consequent on non- 
traumatic lesions of the nerves ; their analogy with those which 
result from traumatic lesions. Nutritive disorders affecting 
the eyes in cases of compression of the trifacial by tumour. 
Inflammation of the spinal nerves, consequent on vertebral cancer, 
on spinal pachymeningitis, on asphyxia by charcoal fumes, 8fc. 
Cutaneous eruptions {zona, pemphigus, 8fc.), muscular atrophy^ 
and articular affections, which, in such cases, are developed in 
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consequence of the neuritis, Ancesthetic lepra, leprous peri- 
neuritis, lepra mutilans. 

Gentlemen, — ^Never without emotion, yet never without great 
gratification, do I inaugurate, each session, the series of lectures, 
which you have assembled to hear. On such occasions, indeed, I 
never fail to discover the friendly faces of former students, some of 
whom have attained professorial rank, and some of whom have 
already signalized their career by brilliant researches. Their pre- 
sence affords me a great satisfaction, and I gladly seize the occasion 
to testify my gratitude. 

It seems to me that the unusual number of those who have assem- 
bled here to-day is a convincing proof of the correctness of my 
belief when, five years ago, I ventured to maintain that this vast 
emporium of human suffering might one day become a seat of 
theoretical and clinical instruction, of uncontested utility.^ 

It is true, gentlemen, that the field of observation before us does 
not embrace the entire of pathology. But, taken for what it is, 
who shall complain of its extent, or say that it is not vast? On 
the one hand, it offers for our study the ailments of the aged, which 
call for a share of our attention. On the other hand, amongst 
chronic diseases, it exhibits, under conditions peculiarly favourable 
to reseai^ch, and gathered together in numerous array, those diseases 
of the nervous and of the locomotor systems which are so common, 
and consequently so interesting to the physician — diseases the 
pathology of which has begun, within the last twenty years, to 
emerge from the deep darkness which liad previously covered it. 

As for myself, gentlemen, I have never doubted that the Hospital 
of La Salpetriere was destined to become, both for the diseases of 
old age and for many chronic disorders, an incomparable centre of 
instruction. All that was required to realize this idea was that 
certain modifications should be made in the internal arrangement of 
this institution, and I am happy to inform you that circumstances, 
at present, seem wholly favourable to our views. 

The authorities have already, without any solicitation, placed 
under our care wards containing nearly one hundred and fifty beds, 
where we may study all the forms of epilepsy and of the graver 
hysterical affections. The Director of the Assistance Puhlique ha» 
also formed the project of opening in this hospital a dispensary 

^ This lecture was delivered in May, 1870. 
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cpeciallj destined for patients suffering from chronic ailments, and 
a ward to which a certain number of them should be admitted, tem- 
porarily, to undergo treatment. 

"When all these elements of studj shall have been classed and 
organized with a view to scientific investigation and clinical 
instruction, I have no hesitation in saying that we shall possess 
at Paris an institution which, of its kind, can scarcely have a rival.* 
I hope to have soon the happiness of seeing this plan realized in all 
its details. But if unforeseen circumstances should call me else- 
where, it would still yield me a deep gratification to see my 
successors crowning the edifice whose first foundations only I had 
been allowed to build. 

Gentlemen, your time is valuable, and I do not desire that this 
preamble should extend too far. It is time to come to the special 
subject of these lectures. I purpose then to devote this session to 
■the study of those diseases of the nervous system, and especially of 
the spinal cord, which are most usually met with in this hospital. 
As I feel it would be objectionable to plunge at once into technical 
details, it seems to me suitable to invite your attention to a question 
of general interest, and one which we shall encounter at every step in 
the course of our studies. 

I. 

Lesions of the cerebro-spinal axis frequently react upon different 
portions of the body and produce there, by means of the 
nerves, various disorders of nutrition. These secondary affections 
constitute one of the most interesting pathological groups, and I 
shall therefore devote several sittings to trace out for jon the prin- 
cipal features of their history. 

The consecutive lesions in question may affect most of the tissues, 
and may occupy the most diverse regions of the body; thus, we may 
find them in the skin, the connective tissue, the articulations, the 
bones, and even the viscera. They generally present, at least at 
the beginning, the characteristics of inflammatory action. Fre- 
^uentiy they play in the drama of disease but an accessory part, 
being simply added on to the usual symptoms, hypersesthesia, 
auEBsthesia, hyperkinesis, akinesia, motor incoordination, &c. But 
were it only for the interest they have, when considered from the 

' This project lias, iiii fortunately, not jet been made a reality (September, 
MS74). 
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stand-point of pathological physiology, they should not be 
neglected. 

Occasionally, however, these lesions assume an unmistakable im- 
portance in the eyes of the clinical observer, either because of the 
serious ailments which they cause, or because of their value as re- 
gards diagnosis or prognosis. Allow me to offer some examples in 
support of this assertion. 

Last year I pointed out to you, and I shall return to this 
symptom again, that the sacral eschar which is developed in the 
courseof apoplexy from cerebral haemorrhage or from softening of the 
brain allows us to lay down a prognosis of almost absolute certainty. 
The sacral eschars, the affections of the kidneys and of the bladder, 
which are produced with such rapidity in certain acute diseases 
and in the exacerbations of some chronic diseases of the spinal cord, 
are often the immediate cause of death. 

An arthropathy, arising in the course of locomotor ataxia, may 
deprive the patient of all future use of a limb which might other- 
wise have served him long. 

Knally, these consecutive lesions of nutrition sometimes deceive 
the physician, who may mistake them for the disease itself. Such, 
for instance, are certain forms of progressive muscular atrophy 
which were formerly regarded as primary affections of the muscles 
themselves, and whose origin really lies in certain morbid alterations 
which have taken place in the grey matter of the spinal cord. 

It would, I believe, be superfluous to multiply examples, for 
these observations should now suffice to indicate the interest which 
belongs to the study of such lesions of nutrition. 

The power of producing, under certain morbid conditions, lesions 
of nutrition, in the peripheral parts of the body or in the viscera, is 
not an attribute of the brain and spinal cord alone. These centres 
share the privilege with the nerves which radiate from them. And 
it is to be observed that the consecutive affections produced by pro- 
topathic lesions developed in the most widely different regions of the 
nervous system present most remarkable analogies, in spite of some 
specific differences. Hence when the physician's attention has been 
called to such affections it is often a question of extreme difficulty 
to determine what portion of the nervous system was originally 
affected, and what is the true cause of the trophical lesion. 

This consideration has induced me not to limit our study to the 
lesions which are assignable to cerebral or spinal causes alone. 
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I These shall be, if you villj our objective point ; but it seems useful ta 

I draw out, in parallel lines, the history of those trophical troubles 

[ which appear iii consequence of lesions of the peripheral nerves. 

Is it Dot, indeed, one of the greatest advantages of the comparative 
method that it creates light by eoutrasts ? In order to bound our 
field of study, we shall, however, only take into consideration those 
nutritive disorders which appear in the peripheral domain of the 
suffering nerve. The trophical changes which take place in conse- 
quence of relies action, in a region more or less remote, and within 
the domain of nerves which have undergone no primitive lesions, 
constitute undoubtedly an interesting subject, but one which deserves 
to be treated specially. 

11. 

In hearing rae speak, gentlemen, of tlie nutritive disorders which 
arise under the influence of lesions of the nervous centres or of the 
nerves, most of you, I am sure, have been immediately reminded of 
the corresponding problem which is debated in normal physiology. 

TAere is nothing better esf-ablished inpathologif {as 1 hope to 
demonstrate) than the existence of trophical Iroul/les consequent on 
lesions of the nervous centres or of the nerves. Nevertheless, you 
are aware that the most advanced physiology teaches that, in the 
normal state, the nutrition of different parts of the body does not 
essentially depend upon the influence of the nervous system, 

These statements appear contradictory, but the opposition ia 
only in appearance and not in reality. This I shall endeavour to 
prove, and with that object I liave to ask your permission to make 
a short incursion into the domain of experimental physiology. 

You are aware that in order to show that the chemical acts of 
molecular renovation, which constitute nutrition, are not im- 
mediately dependent on the action of the nervous system, many 
kmds of arguments are adduced ; 

1°. The most complex acta of nutritive life take place in certain 
organisms without the intervention of a nervous system. Plants, 
for instance, and some of the lowest animals, such as certain 
protozoa, though unprovided with nervous systems, manifest great 
vital activity. Does not the embryo, it is also asked, perform all 
the acts of organic life, at a period when it aa yet possesses no 
nervous element whatever ? 

2°. Tbey base another argument on the fact that certaia 
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tissues, even in the superior animals, are totally devoid of nerves 
and vessels. As instances, they refer to the epithelial layer and to 
cartilage, which if placed under pathological conditions will become 
seats of cell-proliferation — ^a plain proof that nutrition can take 
place there in a very energetic manner.^ 

3*^. Finally, arguments bearing more directly on the subject 
are drawn from the arsenal of experimental physiology. You 
know that, after section of the nerves supplying them, and even 
when the spinal cord has been destroyed, the peripheral parts of 

^../'The whole organic life of animals, t. «. everything which goes on in 
them without the intervention of any sensation, or other mental act, may go 
on without the intervention of the nervous system and stands in no relation of 
dependence to any change in nervous matter ; just as the corresponding functions 
of circulation, nutrition, secretion, absorption, go on in equal perfection in the 
lowest class of animals where no nerves are detected and in the whole veget* 
able kingdom, where there is no plausible reason for supposing that nerves 
exist ; . . . the nervous system lives and grows within an animal as a parasitic 
plant does in a vegetable." — 'British and Foreign Med.-Chir. Review,' vol. iij, 
1837, pp. 9, 10 ; and Carpenter, ' Principles of Human Physiology/ Phila- 
delphia, 1855, p. 59. 

The following is a succinct analysis of an essay, in which M. Charles Robin 
has quite recently expounded the prevalent ideas of the present day in refer- 
ence to the far from prominent role which the nervous system plays in the work 
of nutrition : — " Those chemical acts which, in a living organism, constitute 
molecular renovation, otherwise called nutrition, are not under the direct 
influence of the nerves. There can be no question here of an influence of 
nerves over tissues, comparable to that of electricity upon chemical action. 
There exist no nerves which extend over the extra- vascular anatomical elements, 
such as the epithelium, like those nerve-tubes which proceed and are applied 
to the muscular fibrils. The cause of the movement of nutrition lies in the 
anatomical elements themselves. In plants, where no nervous system is found, 
we see the tissues suddenly swell, the cells increase and multiply. In the em- 
bryo, cells are formed, and increase and multiply, before the appearance of 
any peripheral nerve-element. Nutrition is, therefore, a general property of 
anatomical elements, be they animal or vegetable. Secretion itself is a property 
inherent in anatomical elements, as De Blainville and A. Comte have observed. 
In the lower animals, and in the case of animal grafts, it is evident that the 
nutrition of tissues is independent of the nervous system," "Disorders of secre- 
tion and of absorption, indurations, softenings, hypertrophies, and other 
alterations consecutive on nerve-lesions, are a consequence of perturbations of 
the circulation through the medium of the preceding (vaso-motor) nerves, 
directly affected by reflex action, and are not a consequence of the action of 
nerves which should, like electricity, have an influence over the molecular or 
chemical acts of assimilation and dis-assimilation in a zone of a certain extent 
beyond their surface." — ' Journal de l* Anatomic,' &c., 1867, pp. 276 — 300. 
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the body, such as the muscles or the bones of a limb, will continae ] 
to live and be nourished for a considerable time, almost as efBciently 
as though they were under normal conditions. In such cases, 
lesions of nutrition do not make their appearance until a com- 
paratively long period has elapsed. Even then they are almostalways 
puK\y paxsivg, and seem, in reality, due to the state of inaction to 
which the parts are condemned in consequence of the suppressioa 
of nervous influence. This belief is supported by the fact that 
lesions, displaying similar characteristics, present themselves when 
limba are kept in a state of immobility, though the nervous system 
be not directly implicated. Such passive lesions, which we shall 
meet with in different paralytic alfections, have nothing in common 
with the special trophical lesions which engage our attention. 
Generally tliey can be distinguished from them, objectively, by 
certain particular signs. 

The special lesions are almost always characterized, at some 
period of their evolution, at least, by evidence of phlegmasic irri- 
tation. Erom the commencement they usually take on the appear- 
ance of iuflammation ; and they may, as we shall see, issue in ulce- 
ration, gangrene, and necrosis. There is, besides, one characteristic 
common to most of them, and that is the great rapidity of their 
development, after the lesion of nerves or nervous centres which 
provokes their manifestation. Sometimes they make their appear- 
ance with incredible quickness. Thus we frequently see eschars 
visible on the sacrum, the second or third day after the accident, 
in certain cases of fracture of tJie backboue, with compression and 
irritation of the spinal cord. 

It may therefore be laid down as a general rule that there is a 
striking distinction between passive lesions, resulting from func- 
tional inaction alone, and trophic disorders which follow on certain 
lesions of the nervous centres. The former are slow of production 
and usually manifest no symptom of icflammation ; the latter often 
suddenly break out and generally present, at least at the commence- 
ment, more or less notable signs of phlegmasic irritation. 

Allowme, gentlemen, to remind you, briefly, of someofthe experi- 
ments to which I have just alluded, and which tend to demon- 
strate that the nerves and spinal cord have no direct immediate 
influence upon the nutrition of peripheral parts. 

1°. One of the first of these relates to the section of the ischiatie 
nerve in mammalia. Schroeder van der Kolk, who was one of the 
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earliest to make the experiment^ attributed the disorders of nutri- 
tion which followed, with some rapidity in such cases, in the cor- 
responding member, to the abolition of the action of the nervous 
system in consequence of the section. M. Brown-S^quard repeated 
the experiment, in 1849, on guinea-pigs and rabbits, and succeeded 
in showing that the trophical troubles which follow in the course of 
a few days, and which consist of tumefaction of the extremity of the 
member, ulceration of the toes, loss of the nails, only make their 
appearance because the animal is no longer able to preserve the 
limb, now devoid of movement and sensation in consequence of the 
section of the ischiatic, from the action of external influences, such 
as contact with the hard rough ground over which it is dragged. 
When the animal experimented on was placed under proper condi- 
tions, confined in a box, for instance, the bottom of which was 
covered with a thick layer of bran, there was no modification of 
nutrition to be remarked in the paralysed member, except a more or 
less perceptible atrophy which, however, only made its appearance 
slowly in the course of time.^ 

This atrophy which follows the section of the ischiatic nerve, evi- 
dently results from the functional inaction to which the paralyzed 
limb is condemned. It afiects not only the muscles, but also the 
bones and the skin, as J. Eeid has already remarked. It will not be 
produced, even when the section has been complete, if, following the 
example of the physiologist quoted, you take care to pass a gal- 
vanic current daily through the muscles of the paralysed member. 

2°. The complete section of the trifacial nerve, made witliin the 
cranium, presents results perfectly in keeping with those produced 
by section of the ischiatic. You are aware that the lesions of the 
eye which are found in animals subjected to this operation, and 
which were formerly considered by some physiologists as the conse- 
quence of the abolition of the nutritive influence of the trifacial, 
have, since the experiments of Snellen in 1857 and those of Biittner 

* Brown- Sequard, " Sur les alterations pathologiques qui suivent la section 
du nerf sciatique," ' Comtes-rendus des Stances de la Societd de Biologic,* t. i, 
1849; and 'Experimental Besearches applied to Physiology and Pathology,* 
New York, 1863, p. 6. 

After the section of a mixed nerve the atrophy of the muscles does not 
generally begin to show itself, in man and mammalia, by a slight emaciation, 
until the end of about a month. At the close of the second month it is more 
marked ; it is very evident at the end of three months. — Magnin, These de 
Paris, 1866, p. 19. 
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in 1862^ been recognized as resalting from the consecative anaesthesia 
which exposes the parts^ deprived of sensation^ to all kinds of 
tranmatic canses. If the eye be protected after the section of the 
nerve, either by Snellen's method of tying the still sensitive ear of 
the same side in front of it, or by Biittner's plan of covering it 
with a piece of thick leather, the trophical troubles will not make 
their appearance in the cornea. A certain amount of neuro-para- 
lytic hypersemia in the iris and conjunctiva is, in short, the only 
phenomenon observable, after section of the trifacial, when tlie eye 
has been properly protected.^ 

3°. With respect to the spinal cord it seems demonstrated that 
a complete transverse section, or even its destruction for a certain 
length, when resulting in no considerable inflammation of the organ, 
is not immediately followed by troubles of nutrition in the para- 
lysed members. M. Brown-Sequard has shown that the ulcerations 
which appear, rather quickly, in the vicinity of the genital organs 
of mammalia and birds, after complete transverse section of the cord, 
are not direct consequences of the absence of nervous influx. They 
are produced by the prolonged pressure, and tlie contact of fsecal 
matters and decomposed urine, to which these parts are exposed. 

The hinder limbs of a young cat, which survived for nearly three 
months the complete destruction of the lumbar region of the spinal 
cord, were seen to develop in a normal manner. The functions of 
organic life seemed to proceed there in due accordance with physiologi- 
cal order ; the secretion of claws and hair went on as in a healthy and 
uninjured animal.^ 

According to Valentin, when the posterior portion of the spinal 
cord has been destroyed, in mammalia and frogs, you will find the 
electrical contractility of the muscles of the hind members persist 
until death supervene, that is to say, for several weeks or eveh 
several months after the operation.^ 

To sum up: in those animals whose spinal cords have been com- 
pletely divided transversely, or extirpated in part, ulcerations and even 
eschars may form, principally in those regions subject to pressure ; 

^ See the experiments of M. Schiff relating to this subject in the thesis of 
M. Hauser, entitled * Nouvelles recherches relatives h, Tinfluence du systbme 
nerveux sur la nutrition,' Paris, 1858. 

2 Brown-Sequard, loc, ciL, pp. 14, 15, 16. 

3 Valentin, 'Versuch einer Physiologischen Pathologie derNerven,' 2 Abth., 
p. 43, Leipzig, 1864. 
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but it is always possible to attribute these lesions to the anaesthesia 
^nd paralysis, in consequence of which the animal lies constantly in 
contact with its excrements or unwittingly wounds itself, when 
•dragging about its paralysed members. As to the atrophy which 
supervenes, in the long run, in the paralysed limbs after this opera- 
tion, it arises solely, as in the case of the section of the ischiatic 
nerve, from the functional inertia to which they are condemned. 

It follows from all these facts, which experimental physiology 
offers, that the abolition of the action of the nervous system, whether 
determined by complete section of the peripheral nerves or by de- 
struction of a portion of the spinal cord, produces no other nutri- 
tive disturbance in the anatomical elements of the paralyzed members 
than what would be caused in the same elements by the influence 
of functional inertia, or prolonged inaction alone. 

The discovery of the vaso-motor nerves and of the effects which 
follow the paralysis of these nerves was not destined to modify this 
formula, in any essential manner. It is in fact demonstrated at 
present, that neuro-paralytic hypersemia, however far it may go, is 
never of itself alone suflBcient to cause an alteration in the nutrition 
of tissues. Undoubtedly, this hypersemia, as M. Schiff has pointed 
out, creates a certain predisposition to inflammatory action, which 
may supervene either spontaneously (to all appearance, at least) 
in the diseased animal or in consequence of irritative causes which 
would be comparatively trifling in a healthy organism. But lesions 
of nutrition of neuro-paralytic origin are nowise comparable to the 
trophical troubles which form the special object of our study, — they 
•constitute a class apart. The latter, as we shall frequently have 
occasion to observe, may develop and accomplish their evolution 
without being preceded or accompanied by any of the phenomena 
which betray the paralytic state, or the contrary condition, of the 
vaso-motor nerves. At present we shall dwell no longer upon this 
subject, which we shall have an opportunity of referring to here- 
after. 

III. 

If lesions, whose consequence is the abolition or suspension of 
iihe action of the nervous system, are impotent to produce in 
distant parts other nutritive disturbances than those attributable to 
prolonged inaction, U is not thus as regards lesions which determine 
^ther in the nerves or nervous centres an exaltation of their 
properties, an irritation, or an inflammation. 



That, gentlemen, is a proposition of capital importance : it ] 
controls, in fact, the question wliicli engages our attention. Althougli 
long since discovered by M. Brown-Sequard the principle upon 
which it reposes is still, if I do not mistake, too frequently over- 
looked both by physiologists and by pathologists.^ "We shall find in 
due time and place, that human pathology presents many facts and 
decisive arguments in support of this proposition. On the other 
hand, we shall have less frequently to quote the results of experi- 
ments on animals. The especial reason of this paucity lies, 
undoubtedly, in the fact that the nervous tissue of animals seems- 
much better able than that of man to resist the influence of the- 
diverse causes of irritation and inflammation. All experimenters 
are aware that even the most serious traumatic lesions of the spinal 
cord or of the peripheral nerves do not readily produce, in the case 
of most animals, a myelitis or a neuritis, having some duration, whicl» 
could he considered comparahle with those developed so quickly ia 
man, after the very slightest lesions. 

The experiments which go to show that irritative lesions of the 
nerve-tissues arc capable of determining various trophical troubles 
in the parts they supply, are, as we have said, few in number. 
They relate almost exclusively to the fifth pair. 

The following is an abridged account of an experiment of 
Samuel : 

In the case of a rabbit, two needles are applied to the 
Casserian ganglion and an inductive current produced ; imme- 
diately ensue a more or less marked contraction of the pupil, 
and at the same time a slight injection of the vessels of the con- 
junctiva. The lachrymal secretion is greatly increased. The 
sensibility of the eyelids, conjunctiva, and cornea is augmented. 
After the operation, the contraction of the pupil persists, though not 
to the same extent, and the hyperEBsthesia is still further increased. 
Inflammatory action generally sets in at the end of twenty-four 
hours ; it increases in intensity during the second and third days 
and then gradually diminishes. All the stages of ophtJialmia may 
be observed, from the slightest conjunctivitis to the most intense 
blennorrhea. The exaltation of the sensibility still proceeds, and 

' ' Kote 3ur quelques cas d'affectioti de li peau, d(; pendent d'une influence du 
sjstcme nervcux,' par J. M. Charcot, suiviesde "Eemarques surlamoded'in- 
flnence du sjsleme nerveux aur la nutritiou," par le docteur Brown -Sequard, 
'Journal de Plijaiologie,' t. ii. No. g, p. io8, 1859- 
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the hypersBsthesia may rise to such a degree that^ at the sb'ghtest 
touch of the eye^ the animal is seized with general convulsions. On 
the cornea a general opacity develops^ and we find^ besides^ some- 
times little exulcerations, sometimes a solitary oval-shaped ulcer 
occupying the middle portion of this membrane. In one case a 
small purulent collection formed in the anterior chamber. Hypersemia 
excepted^ no pathological alterations of the iris^ neither adhesions nor 
changes of colour, are ever observed. 

In every instance, hypersesthesia of the ophthalmic branches of 
the fifth pair is specifically remarked. Hence it is plain that we 
cannot here, as in the experiments of Snellen and BUttner, invoke 
the aid of anaesthesia in order to explain the trophical troubles 
supervening in an imperfectly protected eye.^ 

After an unsuccessful attempt to divide the trifacial in a rabbit, 
Meissner observed certain remarkable lesions of nutrition to ensue 
in the eye, which had preserved its sensibility. The author care- 
fully points out that these lesions were prodticed without having been 
preceded hy any sign of neuro- paralytic hyperemia. A post-mortem 
examination revealed that the (internal) median part of the trifacial 
alone had been wounded by the instrument (a neurotome).^ Schiff 
also cites four cases, in support of Meissner's observation, of partial 
lesions of the trifacial in the cranium, which were followed by 
inflammation of the eye, although its sensibility persisted.^ 

In SamuePs experiment trophical troubles arose in the eye, in 
consequence of faradaic irritation of the fifth pair. May we not 
infer that, in the experiments of Meissner and Schiff, the lesions of 
the eye were caused by phlegmasic irritation developed in the nerve 
in consequence of the imperfect section ? In support of this opinion, 
I would remind you that incomplete sections, in man, are much 
more likely than complete sections to give rise to irritative action. 
This fact has long been familiar to surgeons. We may suppose 
that it holds good, at least to some extent, in the case of animals 
as well as of man.* 

^ Samuel, *Die Tropliischen Nerven/ Leipzig, i860, p. 61. 

2 G. Meissner, " Ueber die nach der Durchschneidung der Trigeminus am 
Auge der Kaninchens Eintretende Ernahrungstarang," * Henle und Pfeufer's 
Ztsch.' (3), xxix, 96-104. * Centralblatt,' 1867, p. 265. * Gazette Hebdomadale,' 
1866, p. 634. 

3 Schiff, * Henle's Zeitscli.' (3), xxix, 217-229. * Centralblatt,' 1867, p. 655. 
' Gazette Hebdom.,' 1867, p. 634. 

^ This is not the interpretation which Meissner proposed for his experiment: 
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Let me place, side* by side, with these facts several observations 
recorded in reference to the human organism, to which I shall after- 
wards recur. They relate also to the trifacial nerve. Like the 
preceding experiments, they show that irritative lesions of this nerve, 
spontaneously developed, may also, without being followed by 
anaesthesia, give rise to very striking nutritive disorders in the eye. 

A woman, aged 57, whose case has been noted by Bock,i exf 
perienced, for about a year, violent pains in the right side of the 
face. Though intermittent at first, they became afterwards almost 
continuous. The sensibility of the face never completely disap- 
peared; slight pressure was, indeed, scarcely felt, but if the pressure 
was increased, it brought on acute pains. The conjunctiva of the 
right eye was injected. The cornea, slightly opaque all over, pre- 
sented a hypertrophic ulceration in its lower part, of about two lines 
in length. Afterwards, the ulceration increased in depth, and the 
opacity of the cornea was augmented. Perforation at last ensued, 
and, under the influence of pressure, issue was given to a puriform 
liquid. Death took place unexpectedly. On a post-mortem exami- 
nation the Casserian ganglion of the right side was foimd to be of 
considerable volume and very hard. The three branches of the 
right trifacial were likewise found much thickened up to the point 
of their emergence from the bone. 

The following case is taken from a memoir by Friedreich.^ 

A man, aged 65, was suddenly smitten by hemiplegia on the right 
side, with loss of sensibility on the same side. Some weeks before 

He supposes that the innermost fibrils of the trifacial, which had alone been 
cut, in the case quoted, have a special action on the nutrition of the cje. He 
bases his opinion on this that, in three other cases where the trifacial had 
undergone incomplete section, but where the innermost nerve-fibrils had been 
respected, no trophical troubles in the eye ensued, although this organ which 
had lost its sensibility was not protected from external agencies. We think 
that incomplete sections need to be repeated a considerable number of times 
before it is possible to pronounce a definite judgment on the interpretation 
proposed by Meissner. 

' Bock, *Ugeskrift for Laeger,' 1842, vii, p. 431. Extract in 'Hannover's 
Jahresbericht,' ' Muller's Archiv,' 1844, p. 47, and SchifTs * Untersuchungen 
zur Physiologic des Nervenssystems mit Bemcksichtigung der Pathologic,' 
Frankfurt am Main, 1855, pp. 63, 64. 

^ Friedreich, 'Beitrage zur Lehre von den Geschwiilsten, innerhalb der 
Schaedelhohle,' Wurzburg, 1843, p. 15, and Schiff's ' Untersuchungen,' &c., 
p. 100. 
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this attack he had felt slight lancinating pains in the left side of 
the face and in the globe of the left eye. These pains increas^ 
rapidly and to a high degree after the apoplectic attack. At tKe 
same time the conjunctiva of the left eye became injected^ and there 
was an increase of the lachrymal secretion : later on, the conjunc- 
tiva was coated by a pseudo-membranous puriform exudation. The 
left pupil, though very much contracted, was still sensitive to the 
action of light. Sensibility remained normal over the whole of the 
left side of the face. 

At the autopsy there was found at the surface of the middle 
peduncle of the cerebellum a collection of little sarcomatous 
tumours, which, taken altogether, were about the size of a filbert. The 
adjacent brain-substance, especially next the cerebellum, was softened 
and very much injected. The left trifacial nerve, at its emergence 
from the base of the encephalon, was red, slightly softened, and 
flattened by the tumour. 

It would be easy to quote a considerable number of cases analo- 
gous to those we have cited, but these will suffice for the object we 
have now in view.i 

^ Facts relating to nutritive disorders of the eye, consecutive on spontaneous 
lesions of the fifth pair in man, are numerous enough, but we have only wished 
to mention those in which it was well established that the facial sensibility liad 
not been touched. The two following cases, however, are also^eserving of 
notice although they are not so explicit, in this respect, as those of Bock and 
Freidreich. 

A .vigorous individual, after a blow received upon the head, became subject 
to violent fixed pains, on the right side of the head, and suffered occasionally 
from epileptic fits. Afterwards, the pains became localized in the right eye and 
ear. The eye was red, tumefied, and projecting, but still covered by the 
paralysed upper eyelid. Turbid cornea; iris, contracted and motionless; 
brown-coloured at first, then greenish. The cornea became, at lengths 
opaque. 

Fost-morlem. — The lower surface of the anterior and middle lobes present, 
on the right side, several steatomata of the size of a bean, or almond. The 
Casserian ganglion and the three branches of the trifacial are covered over by a 
stiff cartilaginous mass. The motor oculi is compressed, and its colour altered. 
The state of the sensibility of the skin of the face is unfortunately not given 
in this case. F. A. Landmann, * Commentatio pathologico-atomica exhibens 
morbum cerebri oculique singularem; ' in-4°, Leipzig, 1820, and Sciiiff's 
* Untersuch.,* p. 51. 

In the well-known case recorded by Serres, * Journal de Physiologic,' v, 
1825, pp. 223, and * Anatomic compar^e du Cerveau,' in spite of the profound 
alteration of the Casserian ganglion and of the roots of the larger fasciculus of 
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Apart from the fifth pair, experimental lesions of otiier nerves are 
■still more rarely fouad to determine the appearance of trophical 
troubles in the peripheral parts. We should quote, however, as 
csamplea of tliis species, the remarkable effects ])roduccd upon the 
nutrition of the kidneys by lesions of the nerves supplying them. 
Amongst the experimenters some, like Kciiner, Braoliet, Muller and 
Peipers, A, Moreau, and WiLtich, assert that they can, almost with 
eertainty, produce, by means of these lesions, more or less deep- 
seated alterations in the kidneys. Others, however, such as Paul 
Bert and Hermann, on repeating the same experiments under appa- 
■ rently identical conditions, declare that they obtained nothing but 
negative results. 

May we not, at least partially, account for this singular contradic- 
tion, in the following manner : no renal lesion was manifested when 
nerve- sections had been complete and thorough ; on the contrary, 
such lesion appeared, or, perhaps I should say, may have appeared 
when the section was imperfect, or when the scalpel was replaced by 
caustics, by ammonia for instance (Corrente, ScliifF), these being cir- 
cumstances eminently proper to determine in the injured nerves a 
more or less active irritation or even to set up manifest iullammatory 
action.' Trom this point of view the question would probably 
deserve to be revised with the help of new researches. 

We mentioned, a little time ago, the effects of transverse sections 
and partial destruction of the spinal cord in so far as regards the 
nutrition of parts deprived of feeling and motion in consequence of 
such operations. We said that, when the operations did not give 
rise to inflammatory action in the injured cord, (atid this takes place 
in the great majority of cases), there are found in the paralysed 
members simply a degeneration with atrophy of the muscles, very 
slowly supervening, ulcerations of the derm, and perliaps eschars 

the trifaciiU, tdere was not complcle paralysis of the sensitive portion of tha 
netTe, for the whole surfaco of tlie face had preserved the sense of feeling. 
There had been acute ititlammatioa of the right eje, with cedema of the lids, 
obnubilation and subsequeuti; complete opacity of the cornea. The right 
Casseriao ganglion was of a gcejish jellovr, tumeHeil, and moist with a serous 
exudation. That portion of the ganglion where the ophthalmic nerve arises 
was red and injected. The roots of the larger fasciculus presented a dirty 
hue, contraatidg with tlie colour of the lesser branch, wiiicli had remained 
healthy. The three nerves, on issuing from the ganglion, were of it yellovr 
-colour, (thich disappeared at tlieir exit from the cranium. 

' Sea ' Zeitacbrift fiir ration. Med.,' 35 BlI., p. 343. 
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caused bj dragging over a rough surface^ or by continuous contact 
with decomposed urine^ and want of cleanliness. In one word, all 
the effects^ to which functional inertia of the hinder member of ani- 
mals give rise, are present^ and these only. But the scene changes 
completely if^ in consequence of circumstances that cannot be fore- 
seen, nor as yet produced at will, inflammation is set up in the 
vicinity of the spinal lesion. Then, indeed, as M. Brown-S^quard 
has shown, and asr I have had many opportunities of observing, 
muscular change takes place with great rapidity ; in but a few days 
after the operation, the alteration is very manifest. The emaciation 
of the muscular masses soon becomes appreciable, and makes very 
quick progress. Eruptions appear on the skin which promptly issue 
in the formation of ulcerations and of eschars, though the most 
minute care be taken to preserve cleanliness. They develop espe- 
cially in those regions which are subject to pressure, to friction, to 
prolonged contact with the urine; but they may also make their 
appearance apart from these conditions, although the cases are 
rare,^ 

I might dwell, at length, on these trophic troubles connected 
with traumatic inflammation of the spinal cord in animals, but it 
wiU be more appropriate to recur to the matter when studying the 
features of myelitis, spontaneously developed in man. Besides, I 
have no desire to prolong overmuch this incursion into the field of 
experimental physiology. We have already obtained one result, if 
I mistake not ; the facts quoted suffice, it seems to me, to establish 
that the abolition of the action of the nervous system has no direct 
immediate influence on the peripheral parts — on the other hand, 
they make it appear at least extremely probable that morbid 
excitation or irritation of the nerves or nerve-centres are of a 

^ It is doubtless in the same manner, that is, by invokinf!^ the existence of 
inflammation about the injured point, that we should explain the disorders that 
sometimes occur in the nutrition of the eye, in many animals/ after section of 
a lateral half of the spinal cord, in the back. The affections of the eye 
(ulcerations, melting away of the cornea, purule.nt conjunctivitis), observed by 
M. Brown- S6quard in the guinea-pig (' Comptes-flendus de la Soci^t6 de 
Biologic,' t. ii, 1850, p. 134) have been met with by M. Vulpian, in the frog, 
after the section of the corresponding half of the cord, near the medulla 
oblongata (this fact was orally communicated). Such affections do not super- 
vene in all animals which have been thus operated od, and it is at least highly 
probable that they arise only in cases where, consequent on the section, an 
inflammatory action was set up in the superior segment of the spinal cord. 
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nature to give rise to the most variotis uutritive derangements in 
distant parts. 

By what menus or mechanism does this irritation of the nerroos 
system react upon the peripheral parts, and determine there lesions 
of nutrition such as those we have mentioned? Aie these due 
to an irritation of the vaso-motor nerves or to their paralysis? 
Or do they depend on an irritation of those hypothetical nerves, 
which anatomy as yet knows not, and which are sometimes called 
trophic nerves? These are questions which we shall have to 
discuss hereafter ; at present we must return to the domain o£ 
human pathology, and I hope to make you acknowledge that the 
principle already set out by experimental physiology has its applica- 
tion here in a still more manifest manner. This principle shall be 
our clue, and it will lead us, I liope, to comprehend why lesions, 
which appear at first sight similar and which are referable to the 
same points of the nervous or peripheral systems, shonld produce, 
in pathological cases, results so opposite and even so contradictory 
in appearance. 

The trophic troubles which we purpose to pass in review are 
produced : 

1°. By lesions of the peripheral nerves, which lesions may be 
either due to traumatic causes or spontaneously developed. 

2°. By lesions of the spinal cord and of the medulla oblongata. 

3°. By lesions of certain portions of the encephalon. 

Trophic Disorders cossequekt os Lesions op the Nerves. 

Let us commence by considering lesions of the nerves. They 
present the simplest conditions of study. Surgery, in this respect, 
supplies us with records of great value ; for traumatic lesions of 
the nerves are occasionally to be observed in the human organism, 
under conditions of simplicity comparable with those accompanying 
the esperimental lesions inflicted on animals. 

A. At the outset, I shall establish what I consider to be a 
fundamental distinction between these traumatic lesions of nerves, 
the importance of which you will soon perceive, i". The lesion 
sometimes consists of a clean and complete section, in which case 
the effects are merely, speaking generally, those resulting from the 
absence of nerve-action ; 2", sometimes, owing to contused or 
lacerated wounds, the lesion is of such a nature aa to set 
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irritation in the nerve^ in which case^ and then only^ we see arise 
those trophical troubles to which I invite yonr attention. Let 
us fibrst consider the cases belonging to the second groap. 

The traumatic nerve-lesions iu question may give rise to morbid 
phenomena affecting the skin, the subcutaneous cellular tissue, 
the muscles, the joints, and the bones. You are aware that the 
last American war has furnished occasion for some very important 
studies on this subject; they have been given to the public by 
Drs. Weir Mitchel, Morehouse, and Keen in an interesting work 
of which we shall often avail ourselves.^ To one of my former 
students, the late lamented Mougeot, we also owe a very remark- 
able treatise on cutaneous affections developed under the influence 
of lesions of the peripheral nerves. It is not to be expected 
that I can enter into details, and consequently I must refer any of 
you who desire to investigate this question fully, to the thesis of 
Mougeot, in which all records relative to the subject have been 
most carefully brought together.^ 

a, Shm affections. — The accidents which traumatic nerve-lesions 
may occasion in the integuments are of several kinds : 

1°. The first includes eruptions, of various forms, but chiefly 
those characterised by vesicles and bullae. We shall cite, in the 
first place, the zona {herpes zoster), which is frequently observed in 
such cases, and which on that account might be designated zona 
traumatica. I described, at the time, a very fine specimen of this 
kind, observed at the hospital of La Charity, under the treatment of 
my master, Rayer.^ The American surgeons, already mentioned, 

* S. Weir Mitchel, G. R. Morehouse, and W. Keen, 'Gunshot Wounds 
and other injuries of Nerves.* Philadelphia, 1864. Extract in 'Archives 
G^n^rales de M^decine/ 1865, t. i. This work has been translated into French 
by Dr. Dastre (1874). 

^ J'. B. A. Mougeot, ' Kecherches sur quelques troubles de nutrition con- 
secutives auz affections des nerfs/ Paris, 1867. 

^ ''A patient, admitted into Dr. Eajer's wards in 1851, had during the 
troubles of June, 1848, received a bullet in the outer inferior part of the thigh. 
Some time after the wound had healed, acute pains in the leg supervened, which 
were ahnost continuous, but with occasional exacerbations. These pains, which 
seemed to start from the cicatrix, extended to the dorsum of the foot, and fol- 
lowed evidently the course of the nerves. This neuralgia, which resisted all means 
of cure employed, was several times, during the patient's sojourn at La Charity, 
accompanied by an eruption of herpetic vesicles, arranged in groups closely 
resembling those of herpes zoster and occupying the skin of the painful parts.' 
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have described, under the name of eczemaUus eraptions, an affection 
of the skin which maj be placed with this form. 

3°. The second kind inchides pemphigoid ernptions, of which 
I have also described a well-marked specimen. Here we see tho 
pemphigus bullse developing with great rapidity, and reappearing 
from time to time on different parts of the tegumentary system sup- 
plied by the wounded nerve. They leave after them well-nigh 
indelible scars. This kind of eruption is sometimes seen on vicious 
cicatrices, and is then most probably due to irritation set up in some 
nerve-fihiment which has been either strained or compressed in the 
cicatricial tissue. 

3°. In the tliird place we may note a cutaneous redness, which 
resembles erytliema pernio ; ^ and a certain tumefaction of the skin 
and subcutaneous cellular tissue, as remarked by Hamilton, which 
simulate phlegmon (pseudo-phlegmon).^ 

4°. rinally, we have that cutaneous affection which has been 
described by the American surgeons under the name of "Glossy 
Skin." The skin becomes smooth, pale, and bloodless; the 
sudoriparous glands are atrophied, and their secretion is diminished; 
the epidermis is cracked, and the nails likewise are cracked and 
curved in a very remarkable manner. Here, in fact, we have to 
deal with a peculiar inflammation of the skin, which recalls some of 
the features of the disease known as scleroderma. 

b. Affections of the Muscles. — The muscles waste away often in m 
very rapid manner, and lose sometimes partially, sometimes com- 

Charcot, " Sur quDlqiica cas d'affection de la peau, dependant d'uNe influence 
du sjsteme nerveux," 'Journal de Phjsiologie,' t. ii, Ko. 5, Janvier, 1859. 

In the same Journal, an analt^ous case whs recorded bj M. Roa^t. " A 
hnsbandman, wLilat leaping it trench, received a charge of rabbit-shot from his- 
gun, in the middle region and on the inner side of the left arm. In tlie bottom 
□f the wound, which was over three inches wide, one saw the brachial arterj, 
tbe lorn basilic vein and seyeral contused nerves, especially the internal brachial 
cataDeous. Tlie wound healed quieklj enough, but in about from two and a 
half to three months, there supervened a herpes-like eruption on the posterior- 
internal part of the forearm, occupying an area of some two inches iu diameter, 
, in a portion of the forearm deprived of feeling. Exsmplea of herpes following 

L'ln a contusion over the course of a nerve (Oppolzer), or resulting from a strain 
3r an efi'ort (Tliomas), are far from rare." (Fide Mougeot, lac. cit., p. 38.) 
' Charcot, Inc. eit., ' Eruption particuliere siegeant sur la face ctorsale d'une 
main et dea dolgts, et probablement consecutive ii la lesion dea Qlets nerveus 
qui se distribuent a ces parties.' 
IZ 
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pletely^ their electrical contractility. But this mascalar atrophy will 
form the subject of a special stady. 

c. Affections of the Joints. — ^Traumatic nerve-lesions produce, in 
velation to the joints^ symptoms which recaU in a marked manner 
the features of subacute^ articular rheumatism. These arthropathies 
usually terminate in anchylosis. 

d. Affections of the Bones. — Under similar circumstances we 
occasionally find periostitis produced^ often followed by necrosis. 

But I shall not proceed further with this brief enumeration^ as 
what we have seen will sufBice for our purpose. It is important^ 
especially at present^ to endeavour to specify^ as exactly as possible, 
the particular conditions under the influence of which these trophical^ 
troubles are developed^ after traumatic lesions of the nerves. 

Paget, who was one of the first to call attention to these acci- 
dents^ does not hesitate to confess his ignorance in relation to them.^ 
The American surgeons^ on the other hand^ whom we have already 
quoted^ have succeeded in determining the conditions in question^ 
and tlieir testimony is the more valuable to us here^ because it is 
based upon observation alone, wholly empirical, and free from any 
preconceived idea. After having remarked, as indeed Paget had 
done before them, that these consecutive aflPections are almost always 
preceded or accompanied by burning pains (evidently correlated to 
an irritative condition of the injured nerve), whilst anaesthesia is 
almost altogether absent, they explicitly point out that these dis- 
orders usually take place after contusions^ punctures, incomplete 
sections of the nerves, — that is to say, after traumatic causes which 
are most competent to produce neuritis, or at least the neuralgic 
condition. On the other hand, and upon this our authors insist, 
these derangements are not observed to follow complete sections of the 
nerves the common consequences of the abolition of nervous action 
being the only phenomena perceptible in such cases. 

It should be added, in conclusion, that the peripheral a£fections 
which are attributable to nervous irritation, occur spontaneously in 
the majority of cases, without the intervention of pressure, or of any 
external cause whatever.^ 

But these can only be looked upon as very general conditions : 
we should be able to penetrate more deeply and seek whether there 

^ Paget, ' Medical Times and Gazette,' London, March 26, 1864. 
2 'Gunshot Wounds,' etc., loc. cit., pp. 71-77, and 'Archives Gdnerales de 
M6decine,' t. i, 1865. pp. 188, 191, 194. 
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does not exist in the afTecled nerves a constant anatomical lesion 
that can be correlated with the manifestation of the peripheral 
lesions. L'nfortunatelj) we must confine oureelves here to pointing 
out a lacnna which future research will not, undoubtedly, fail soon 
to fill. However, the symptoms, taken aa a whole, plead already 
in favour of the existence of a neuritis. In addition, we may appeal 
to the necroscopical results which have been obtained, in certain cases 
of organic nerve-lesionSj in which the whole series of peripheral affec- 
tions tliat we have learned to recognise as a consequence of traumatic 
lesions may be observed, Infact, in these cases, (which will shortly 
engage our attention), the affected nerves have been sometimes found 
tumefied, infiltrated with exuded matter, and greatly congested. Ex- 
amined under the microscope, we discern a more or leas well- 
marked multiplication of the nuclei of the tube-sheaths (sheaths of 
Schwann) or of those of the neurilemma and sometimes, moreover, 
all the signs of granular degeneration of the medullary cylinders. 
Nothing as jet, however, proves that an irritation capable of deter- 
mining the production of remote trophic troubles may not exist 
in the nerve without being betrayed by such comparatively coarse 
lesions. It is opportune here to point out that every neuritis does 
not necessarily entail the manifestation of trophic troubles. The 
case is quite otherwise. In order that these should follow, the 
intervention of certain circumstances is required, which analysts has 
not as yet enabled us to describe. The fact mentioned stands out 
in contrast with what we know of those lesions which supervene, 
in distant parts, after complete nerve- sections, for the latter may be 
looked upon as obhgatory and inevitable consequences of every 
nerve lesion which absolutely deprives the parts in question of the 
influence of the nervous system. 

However this he considered, the influence of the irritation of a 
nerve upon the development of the nutritive derangement with 
which we are concerned, is set under a strong light and rendered 
manifest, as it were, by th^ observation of cases in which these acci- 
dents, after a temporary disappearance, are seen to be reproduced on 
every reappearance of the irritative cause. A" an example, I will 
mention a well-known and often quoted case, which Paget relates 
on the authority of Dr. Hilton : 

A patient, under treatment in Guy's Hospital, for fracture of the 
inferior extremity of the radius was found to have acquired a volumi- 
nous callus which compressed the median nerve. Ulcers that proved 
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rebellious to all curative efforts had formed, in consequence, on tlie^ 
skin of the thumb and of the first two fingers of the hand. By 
flexing the wrist so as to relax the soft parts of the palmar sur- 
face and thus to relieve the nerve from compression, it was always^ 
found possible to bring about the cure of the ulcers in a few 
days. But as soon as the patient tried to make use of his hand 
the nerve was again subjected to compression and the ulcers were 
were observed to reappear with but little delay.* 

B. It now remains for us to consider those trophic disorders 
which arise in consequence of spontaneously developed, non-trau- 
matic, nerve-lesions. As I have given you to understand, we shall 
here encounter the whole series of affections which we have just re- 
viewed. This circumstance will permit me to deal briefly with the 
matter ; it is enough to quote some typical examples, the majority of 
which I borrow from the rich treasury of facts accumulated in M.. 
Mougeot's work.^ 

To demonstrate the existence of a transition I will mention, in the 
first place, certain cases in which an influence, not properly traumatic- 
but yet belonging to the mechanical order, has determined an affec- 
tion of the nerve. It is manifestly in this manner that trophic 
disorders of the eye, consequent on lesions of the trifacial, are pro- 
duced, as in such cases the cause is usually found to be this,, 
namely, that intracranial tumours, developed in the vicinity of ther 
nerve, determine in it by compression a more or less active irrita- 
tion without effecting any solution of continuity in the nerve- 
tubes. Cancer of the vertebral column may, as you are aware, bring 
on softening of the vertebrae to such an extent that the laminae give 
way and the intervertebral notches are narrowed. The nerves in 
their transit through these foramina are consequently compressed,^ 
irritated, and sometimes become inflamed. Under such circumstances 
I have seen an herpetic eruption occupy, on the right side, all the 
cutaneous regions suppUed by branches of the cervical plexus, in 
consequence of the compression to which the nerves that go to form 
it were subjected, in their exit through the spinal foramina. The 
cervical portion of^e cord itself and the roots of the cervical 
nerves were healthy, as the post-mortem examination showed, but on 
opening the right foramina the spinal ganglia and the nerve trunk Sr 

* J. Paget, 'Lectures on Surgical Pathology/ v. i, p. 43. 
^ Mougeot, loc, ciL, chap, ii, '^Des lesions organiques des nerfs et dest- 
troubles de nutrition consecutifs." 
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were found tumefied and of a vivid red colour. Moreover, iu thd | 
ganglia as in the nerves we saw, on a microscopical examination^ 
that there had heen a vast multiplication of nuclei. On the con- 
trary, the ganglia and nerves of the left aide presented no trace of I 
^teration.i 

It is highly remarkable to find tbat an inflammation, strictly I 
limited to the spinal ganglia and nerves, may 1 
spontaneously and without the intervention of any mechanical c 
giving rise nevertheless, as Von Bilrensprung baa shown, to aa ] 
herpetic eruption, in those cutaneous regions to which the nerves, i 
under irritation, are distributed." There are some reasons for 
believing that a considerable number of cases of spontaneous 
herpes mate their appearance in consequence of a neuritis of this 
kind.^ The spinal ganglia also have been found much altered, 
although neither the spinal cord, nor the anterior and posterior 
nerve-roots, nor even the intercostal nerves themselves participated 
in the lesion. A case in point has been recently noted by Uerr 
E. Wagner.* 

An individual, aged 23, suffering from pulmonary phthisis, 
complained, towards the close of his existence, of an heqietic 
eruption occupying the regions corresponding to the ninth and 
tenth intercostal nerves of the left side. On post-mortem examina- 
tion, it was found that the bodies of the six inferior dorsal and two- 
superior lumbar vertebne had been attacked by caries. The dura 
mater in the region corresponding to these vertebrie was surrounded 
externally by a thick layer of caseous pus which extended to the nerve- 
sheaths and spinal ganglia. The dura mater itself was thickened 
and split into two laminte, especially in the neighbourhood of the 
ninth, tenth, and eleventh dorsal nerve -roots. Although the 
lesions of the dura mater seemed aa well marked on the right side 

' Clmrcot et Cotard, " Sur un caa de zona du cou mec alttration des nerfs 
du plexus cervical et des ganglions correspondents des racines Epinales pos- 
t^rieurcs," 'Meinoires de la Soci^le de Biologie.' Ann^e 1865, p. 41. 

' Von Barensprung, "Beitr^e zur Kenotaiss dea Zoster," 'Arcliiv fiir 
Anat. utid Physiolog.,' No. 4, 1865, and ' Canatatt'a Jaliresb.,' 1864, t. iv, p. 
138. 

' Moiiffeot, loe. eit., p. 65. 

♦ K. Til. Baiirdt, " Beitrage zuc Mlidagit des Herpes Zoster," Diss, Leipzig, 
1869. und E. Wagner, " Vatiiolog. Aufltomiaelie und Kliniaclie Beitriige aur 
Kennttiisi der G erii i nerve c." 'Arcliiv der Hcilkunde,' 48 lieff, Leipzig, 1870, 
p. 321. 
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as on the left, yet the ninths tenth, and eleventh dorsal ganglia of 
the left side only were swollen and presented appreciable alterations 
under the microscope. In these three ganglia the nerve-cells had 
disappeared, and in the immediate vicinity of their vacant alveolae 
were seen all the signs of abnormal proliferation in the connective 
tissue, carried to an advanced stage. 

In many cases of chronic spinal meningitis, accompanied by 
thickening of the dura mater, I have myself observed the con- 
comitant inflammation of the spinal nerves (in their passage through 
the meninges) give rise, not only to more or less well-marked 
atrophy of the muscular mass, but also to various cutaneous 
•eruptions which generally presented the appearance either of zona 
or of pemphigus. In a lecture delivered at Dublin,^ M. Brown- 
Sequard had previously pointed out the existence of special 
cutaneous eruptions on the arms in cases of spinal meningo- 
neuritis localised in the inferior portion of the cervical region. 

Erythema, zona, muscular atrophy, and certain arthropathies 
have been correlated, by M. Dumenil, with chronic progressive 
neuritis,^ and by M. Leudet with peripheral neuritis, consecutive 
on asphyxia from charcoal fumes.* 

But it is, above all, in anasthetic lepra that we encounter in 
their full development the trophical disorders which we have studied 
in connection with traumatic nerve-lesions. The initial morbid 
process here consists, as we learn from the important researches of 
Herr Virchow,* in a leprous perineuritis characterised by a special 
cell-proliferation, in the space between the nerve-tubes, which 
determines their slow destruction. The nerves, then, frequently 
present in their course a spindle-shaped swelling which may some- 
times be readily recognised, during life, in regions where they lie 
superficial, as the ulnar nerve at the elbow, and thus assist in the 
diagnosis. These alterations give rise, at the outset, to symptoms 
of hypersesthesia, and afterwards to those of anaesthesia. 

* 'Quarterly Journal of Medicine/ May, 1865 [pp. 11, 12 of special edition]. 
' Dumenil, * Contributions pour servir a Thistoire des paralysies peripb^riques, 

specialenient de la n^vrite." * Gazette Hebdomadaire/ 1868. Nos. 4, 5, 6. 

^ Leudet, * Recherches sur les troubles des nerfs peripheriques et surtout 
des vaso-moteurs, consecutifs a I'asphyxie par la vapeur du charbon," * Archives 
Centrales de Medecine,' Mai, 1865. 

* R. Vircliow," Die Krankhaften Geschwiilste," ' Nerven-Lepra,' t. ii, p. 521. 
1864-5. 
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With the exception of zona^ which I have not seen mentioned 
anywhere, we find in these circumstances ahnost the whole series of 
the trophical lesions which we have alre^tdj described : a, pemphigus 
as pemphigus leproms; b, ^* glossy skin/^ c, muscular atrophy; 
d, periostitis and finally necrosis. When the latter lesions attain a 
high degree of intensity we may have occasionally to note, you are 
aware, the loss of part of a member. This often happens without 
pain ; because, when it does occur, anaesthesia is usually present 
{lepra mutilans).^ Some have attributed these various accidents 
and mutilations to the effects of the anaesthesia. It should not, 
certainly, be regarded as the sole efficient cause ; for it is not only 
proved that this merely facilitates the intervention of external 
agencies, but also that it can be relegated to a secondary position, 
and even eliminated altogether if we take into account the cases 
given by Dr. Thomson in which there was absolutely no anaesthesia.^ 

We have here been able only to pass rapidly in review the disor- 
ders of nutrition which result from irritative lesions of the peri- 
pheral nerves. In the following lectures we will return to the 
subject again, but our principal object will be to describe the tro- 
phical troubles which are correlated to lesions of the brain and spinal 
cord. 

^ F. Steudener, * Beitrage zur Pathologic der Lepra Mutilans.' Mit 3 Taf. 
Erlangen, 1867. 

- A. S. Thomson, * Brit, and For. Med.-Chir. Review,' 1854, April, p. 496, 
quoted by H. Virchow. 



LECTUEE II. 

NUTRITIVE DISORDERS CONSECUTIVE ON NERVE-LESIONS 
(Coniinued). AFFECTIONS OF THE MUSCLES. NUTRITIVE 
DISORDERS CONSECUTIVE ON LESIONS OF THE SPINAL 
CORD. 

Summary. — Anatomical and functional modifications occurring in 
muscles under the influence of lesions of the nerves supplying 
them. Importance of electrisation as a means of diagnosis and 
prognosis. Researches of Br, Duchenne {de Boulogne), Ex- 
periments : Long persistence of the electrical contractility and 
of normal nutrition of muscles^ after the section or excision of 
motor or mixed nerves in the case of animals. Pathological 
cases : Biminution or speedy abolition of the electrical contrac- 
tility, followed ly rapid atrophy of the muscles in cases of 
rhe^imatic paralysis of the facial nerve, and of irritative lesions 
of mixed nerves, whether of traumatic or spontaneous origin. 
Cause of apparent contradiction between the results of experiment 
and the facts of pathology. Application of the researches ofM. 
Brmon-SSquard : Irritative nerve-lesions alone determine the 
speedy abolition of electrical contractility, followed by rapid 
atrophy of the muscles. Experiments of MM. Erb, Ziemssen, and 
0. Weiss, Contusion and ligation of nerves are irritative lesions, 
Bifference of the results obtained in the exploration of muscles 
when faradisation and galvanisation are employed. The results 
of these new researches are comparable with the facts of human 
pathology ; they do not weaken the proposition of M. Brown- 
Sequard, 

Trophic disorders consecutive on lesions of the spinal cord. 
Cons^idered with regard to their influence on the nutrition of the 
rauscles these lesions constitute two welUdeflned groups. 

First group : lesions of the cord having no direct influence on 
muscular nutrition : a, lesions in circumscribed spots affecting 
the grey substance to but a slight extent vertically, e, g. partial 
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mgelilU, tumours, Pol^a disease; h, extetmve fatcicnlaied 
iesions of the wMte posterior or antero-laleral columns, wHliout 
the grey matter participating ; e.g. primitive or secondary 
sclerosis of tie posterior, antero-lateral columns, ^c. 

Second growp : lesions of the spinal cord which injluence, tmre 
or less rapidly, the nutrition of the muscles : a, fasciculated or 
circumscribed lesions which affect the anterior cornua of the 
grey matter to a certain extent, in height; central myelitis, 
hemuiiomyeUa, 8fc. — b, irritative lesions oftlie large neree-cells 
of the anterior comna with or withowt participation, on the part 
of the white fasciculi : infantile spinal paralysis, spinal para- 
lysis of adults, general spinal paralyses {Bachennede Boulogne), 
progressive muscular atrophy, 8fc. Predominant influence 
of lesions of the grey matter- in the production of trophieal 
troubles of the muscles. These facts can be interpreted by 
means of Brown-Si'quard's proposition. 

Gentlemen. — In the preceding lecture, whilst sketching the liis- 
tory of nutritive troubles consecutive on nerve-lesions, I purposely- 
avoided dwelling on the anatomical or functional modifications to be 
found in muscles under the influence of these lesions. I desired to 
reserve this question for a special study. In reality, as you will 
soon acknowledge, this is a subject surrounded by difficulties of all 
kinds and is even now the object of a thousand controversies. 

Yon are aware of the great progress which has been made in the 
clinical history of paralytic afi'ectious, under the influence of the 
labours of Dr. Dncheune (de Boulogne). But you know also, with- 
out doubt, that a considerable number of the facts discovered by 
this eminent pathologist seem to be in flagrant contradiction with the 
results obtained by physiologists in their experiments upon animals. 

Wbat is the reason of this discordance ? In what direction are 
we to look for means of effecting a reconcihatioii between them ? 
These are desiderata, wJiich I do not undertake to answer in a 
manner perfectly satisfactory on every point. Yet I must not recoil 
from before the difliculty ; I am bound, at least, to examine it. To be 
candid, I feel some repugnance to treat a question, where the results 
of the electrical exploration of nerves and muscles must be con- 
tinually referred to, in the presence of men who have made so pro- 
found a study of this mode of examination. But if they meet with 
criticism, I hope they will accord me their generous indulgence. 
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30 EXPERIMENTS ON ANIMALS. 

I. 

We may say, in a general manner^ that electro-diagnasis, if I 
may invent a term, announces and demonstrates (in certain patho- 
logical cases where a somewhat intense lesion of a mixed or motor 
nerve has taken place), the rapid and great diminution, it may be 
even the total disappearance of that property which is known by 
the name of electrical contractility. Yet, on the other hand, experi- 
ments on animals appear to show that, after lesions inflicted on 
nerves, the muscles preserve for a comparatively long time, even 
indefinitely, according to some authors, the property of contracting 
under the stimulus of electricity. 

You will readily understand the interest which, from our point of 
view, belongs to the recognition and study of facts of this kind. It 
suffices to remind you that the enfeeblement and, a fortiori^ the 
loss of electrical contractility, rapidly ensuing on the lesion of a 
nerve, are, as clinical observation has frequently shown, the first 
term of a series of phenomena which, if the physician do not inter- 
vene, almost necessarily entail, in certain cases, the more or less 
complete atrophy of the muscle and sometimes the total loss of its 
functions. 

In order to set out in a clearer light the discordance to which 
I have called your attention, allow me, gentlemen, briefly to recall 
the experimental facts in question : 

A. It was proposed, in these experiments, to seek out the modi- 
fications which take place in the properties of muscles and in their 
anatomical structure, after the section or excision of the nerves 
supplying them. Experiments abound : they have been made and 
repeated by MM. Longet, Schiff, Brown-S^quard, Vulpian, and it 
must be added that the results which they have given appear, at 
least as regards essential points, to be quite concordant. The 
following are the principal incidents of these experiments that seem 
to call for notice here. 

When a nerve has undergone section or partial excision, its peri- 
pheral extremity begins, from the fifth to the sixth day after the 
operation, to undergo even in its finest ramifications a series of 
alterations whose ultimate consequence is the disappearance of the 
medullary cylinder, whilst the axial filament appears, on the contrary> 
to persist almost indefinitely.^ 

^ Professor Schiff has shown that, in cases of nerve-degeneration following 
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On the other hand, from the fourth day, that is to say, before 
even the lesions of the degeneration nre appreciable, the nerve 
(according to M. Vulpian, loc. cit., p. 235) is found to have already 
lost the faculty of being excited by different agencies, and in par- 
ticular by the electrical stimulus. There is no difference of opinion 
in reference to tliis point. With respect to the muscle; it does not 
present, at first, any modification wliatever of the electrical con- 
tractility. The decrease, and still more the utter loss of this pro- 
perty, if they do ensue, are never produced until after a considerable 
lapse of time, and very slowly. Here, again, there is no divergence 
of opinion. If some physiologists state they have seen the electrical 
contractility lessened, or even lost, at from six to twelve weeks after 
the section of a mixed nerve, M. Sebiif has, on the contrary, under 

on section tbe axis cjlindera persist, cnntrary to what M. Waller had asserted ; 
he found t)ie liiaments in the ner?e-fibres of nerves of mammalia, wLicli bad 
been cut Ave montha prcviouslj. "We have also reeogniaed," sajs M. Vul- 
pian (' Lepons sur la Pbjsiologie da Sjstume Nervenx," i86fi, p. 336), " the 
existence uF tbis axial QlBment al the end of more tlian ivn nionlbs. It appears 
to me Tcr; probable that it persists bejond tbis space." 

Since tbe above was written, M. Eanvier ('Comptes Hendna do i'AcadSmie 
des Sciences,' 1872) published tiie result of liis researches on nerve-degenera- 
tion, and demonstrated the deatniotion of the axb-cjlindcr. Having bad 
opportunities ot examining his preparations whilst studying in liis Laboratorj, 
I may be allowed to state that the continuity of tlio ajcis-ojlinder was plainly 
shown to be broken, at intervals; it has been objected, in a Gernian periodical^ 
that this might he an appearance due to the reagent employed, but the allega- 
tion ii invalid, seeing that the production of the resalt does not depend upon 
the use of one reagent. Tbe following is a brief summary of M, Ranvicr'a 
conclusions. Tbe ititerannular segment constitutes an histological unit. It is 
formed by Sebwann's sbeatb, lined by a layer of protoplasm containing a lenticu- 
lar nucleus; beneathis the medollary sheath, through which passes tbe axis cylin- 
der, which is probably enveloped lo a protoplasmic layer, reflected at tbe 
annular constrictions which termioate the segment. Twentj-four hours after 
section of the ischiatic or pneumo-gastric nerve, in a rabbit, the nuclei in qoes' 
tion are slightly swollen, and tbe outer protoplasmic iajer becomes granular. 
Porty-eight hours after section, the tumefaction of the nucleus is greater, and 
the protoplasmic layer forms lumps tliat jut into the mcdulkry matter, and givo 
it an irrcgnbir shape. After the seventy-second hour, the nucleus is so swollen 
as to (111 nearly the width ot the tube — there, tbe medullary matter, completely 
interrupted, leaves a space occupied bj a mass of protoplasm sprinkled with 
fatty granulations, and enclosing tbe nucleus. The protoplasm is also swoilen 
at different points and lias driven hack the medullary sheath, reducing it to a 
mere thread, or completely dividing it. Towards the end of the third day the 
axis-cylinder is cut across, opposite each nucleus. This fact explains the loss 
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isome circumstances found it perfectly preserved at the end of four- 
teen months.^ The same statement holds good if the section be 
made of an exclusively motor nerve. M. Longet had already shown 
that, whilst the motricity of nerve is, as we have said, entirely 
tibolished four days after section^ the muscular irritability, in so 
far as the facial nerve is concerned^ persists in the corresponding 
muscles for over three months.^ After excision or section of the 
facial nerve^ MM. Brown-Sequard and Martin-Magron have seen 
the irritability of the facial muscles survive, in the case of guinea- 
pig and rabbit, for nearly two years.^ M. Vulpian has also borne 
testimony to precisely the same effect.* About the year 1847, in the 
laboratory of my excellent master Martin-Magron, whilst working in 
a field, which my sensitiveness in reference to animal suffering soon 
caused me to abandon, I was able personally to observe the almost 

^f excito-motricity in a nerve, which supervenes at about this date after sec- 
tion, according to Lono^et. From the fourth day, the degeneration goes on 
increasing, and on the sixth the medullary matter is reduced to miuute frag- 
ments, whilst the protoplasm which has become very abundant contains a 
considerable number of fatty granulations and its nuclei have multiplied. 
From the seventeenth to the twentieth day the proliferation of nuclei does not 
actively proceed. When the nerve is examined in transverse section very few 
axis-cylinders are found in the tubes on the twentieth day. These remarks 
refer to the peripheral end of the divided nerve : the process of degeneration 
in the central end is very different. The medullary matter is decomposed into 
fine granulations, accreted in oval clusters, the nuclei multiply and the proto- 
plasm augments, without however segmenting the medullary matter, by jutting 
•masses. On the contrary, the nuclei are flattened between the axis-cylinder and 
Schwann's sheath. The axis-cylinder itself persists, its connection with the 
nerve-centres being preserved it energetically resists the destructive action of 
the nuclei and protoplasm. Hence, M. Ranvier has come to the conclusion that 
the alterations undergone by nerve-tubes, in the peripheral portion of a divided 
nerve, which are commonly called degenerative have not this character iu so far 
as the cellular elements of the nerve-tube are concerned, for this, on the con- 
trary, displays phenomena of formative activity which have an opposite meaning 
to that of degeneration, in the language of anatomo-pathologists (G. Siger- 
son). 

* Schiff, *Lehrbuch der Physiologic des Menschen,' 1858-59, p. 18: M. 
Schiff asserts that he saw, in two cases, an excitability of the muscles persist 
for fourteen months after section of the corresponding nerves, the hypoglossal 
nerve had been divided in one case, and the ischiatic in the other. 

2 Longet, 'Anatomic et Physiologic du Systeme Nerveux,' t. i, p. 63, 1842. 

3 Brown-Sequard, 'Bulletins de la Soci^te Philomathique,' 1847, pp. 74 et 88, 
^Bulletins de la Societe de Biologie,' t. iii, 1851, p. loi. 

* Vulpian, loc, cit,, p. 235. 
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indefinite persistence of electrical contractility in the cc 
muscles, after the exeisioa of the facial nerve. 

The result is so palpable, striking, and easy of observation that 
most physiologists have come, if I mistake not, to question whether 
muscular irritability ever disappears completely in consequence of 
the section or excision of the nerves. They concede, at most, that 
in such a case there may be produced, in the course of time, a less or 
greater degree ofenfeeblement of the contractile property of the mus- 
cles. Almost all of them point ont that if the electrical stimulation 
sometimes becomes powerless to determine contraction of the muscles, 
yet tJiis will be produced under the influence of mechanical irri- 
tation. 

It was to be supposed that the nutritive ortrophical modifications 
corresponding to these functional changes would likewise be very 
slowly produced and but slightly apparent. This, in fact, is what 
seems to take place. Most authors appear to agree in recognising 
that the atrophy of the muscle and its histological degeneration 
supervene only when a very long time has elapsed after the nerve- 
section. According to M, Longet,i when, three months after divi- 
sion of the facial nerve, a post-mortem examination was made 
scarcely any traces of atrophy, however slight, were to be observed. 
But he doubtless refers to an examination made with the naked eye. 
M. Schiff asserts that, when the paralysis consecutive on a nerve- 
section is of old standing, the muscles show a certain amount of 
wasting. It is probable that a certain number of muscular fasciculi 
waste away and disappear. In most cases, the microscope reveals 
that a considerable number of these fasciculi undergo fatty degene- 
ration and present an accumulation of fat in their interspaces.^ M. 
Vnlpian's researches have given analogous results^ bat, according to 
this author, the fatty degeneration of the muscular fibre is often 
completely absent .* 

Before comparing the facts of pathology with the results of expe- 

' Longet, loe. eil., p. 63. 

' Schiff, kc. eii., p. 175. 

' Vulpiao, loc. cil., iu cases of pacaijsis, consecutive on nerve -section, 
besides the atrophy of primitive nerre-fibros wliich is produced in (.lie course 
of time, M. Vulpian has long since remarked the proliferation of the nuclei of 
the sarcolemma, and some other indicia of inflammatorj action. Tliis is a 
very interesting fact, since noted bj other observers, and one to wijich we shall 
hsTe occasion again to refer (see note ' infra, pp. 367). 

3 
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riments on animals^ it is important to clearly understand the condi- 
tions under which the latter have been conducted. In the first 
place^ the physiologist makes a section or excision of the muscular 
nerves ; in the second place^ he resorts to direct electrical stimu- 
lation^ applied to the denuded nerve or muscle. He makes use of 
galvanism^ almost exclusively^ as an agent of exploration and takes 
no heed of the difference which may exist, as to their action on 
nerve-fibre or muscular fascicle, between the excitation obtained by 
means of induction (or interrupted) currents^ and that determined 
by the galvanic (or continued) current. These are circumstances 
which it is important to note, especially in relation "to the experi- 
ments which I shall call old, although they do not yet date from a 
very remote period. We shall see afterwards that quite recent re- 
searches, in which the action of both currents has been comparatively 
studied, have yielded results apparently different in some respects 
from those furnished by former experiments. 

B. Let us now take the field of human pathology into considera- 
tion. The facts which it offers us, are connected with lesions of 
mixed or motor nerves which either take place spontaneously or 
supervene in consequence of a wound. 

Li the first place, we will describe the phenomena observed in 
cases of peripheral paralysis of the facial nerve and, particularly, 
where that paralysis is due to the influence of cold (rheumatismal 
paralysis a frigore)^ M. Duchenne (de Boulogne) has shown, as 
you are aware, that in such a case, the electrical contractility of the 
muscles of the face is remarkably lessened and even appears some- 
times to be extinct,^ before the end of the first w^k. You will 
remark that between this period of seven days, which according to 
M. Duchenne may mark the beginning of the decrease of electrical 
contractility in rheumatismal paralysis of the facial nerve, and the 
term assigned by some physiologists for the persistence of the same 
property in animals, after nerve-section, the difference is great. 
Nevertheless, researches again and again renewed have demonstrated 
the perfect accuracy of M. Duchenne^s assertion. Quite recently 
also, in a case of rheumatismal paralysis of the facial nerve. Dr. Erb, 
having had an opportunity of following the course of the symptoms 
from day to day, noted that, on the ninth day, the electrical contrac- 

'I Duchenne (de Boulogne), 'Electrisation localis^e/ 26 Edition, 1861, p. 66g,^ 
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tility had already diminished to a considerable extent.^ In a similar 
case, recorded by Dr. Onimus when, eight days after the invasion 
of the disease, the induction current was resorted to, the paralysed 
muscles didtiot present the slightest contraction.^ 

The same fact is usually remarked in cases of peripheral paralysis 
of the facial nerve, resulting from causes other than the influence of 
cold, and likewise in those of traumatic paralysis of nerves of ex- 
tremities. The last-mentioned generally follows, as you know, on 
abrupt compression, contusion, or concussion of a mixed nerve, as a 
consequence, for instance, of scapulo-humeral luxations. The elec- 
trical contractility has been many times found very notably lessened 
from the tenth, and even from the fifth day in the muscles, struck 
with paralysis, after such and similar accidents.^ 

Clinical observation demonstrates, you must know, that, as a general 
rule, the muscles which thus present a prompt diminution and, above 
all, a prompt disappearance of electrical contractility are soon 
affected by atrophy which sometimes becomes very rapidly manifest, 
especially in the case of paralysed limbs. It would be highly 
interesting to study, in the several phases of their develop- 
ment, the histological alterations to which this rapid wasting of 
muscular masses is assignable ; but this is a subject in relation to 
which we possess as yet but little exact information. It seems, 
however, to follow from some researches and particularly from a 
case recorded in detail by Dr. Erb, that these lesions have nothing 
in common with passive fatty degeneration, pure and simple, such 
as we find in muscles that have been long condemned to inactivity. 
They appear on the contrary to present the clearest characteristics 
of an inflammatory process, to wit, a more or less marked hyper- 
plasia of the interstitial connective tissue, recalling to some extent 
what we see in cirrhosis, and a multiplication of the nuclei of the 
sarcolemma. Concurrently with the development of these altera- 
tions, the muscular fibres undergo a very evident decrease in their 
transverse diameter, but they preserve, in most instances, their 
striated appearance. The fatty granular degeneration of the mus- 

^ W. Erb, * Zur Pathologic und Pathologischen Anatomic Pcripherischer 
Paralysen,' in ' Deutsch. Arcbiv/ t. iv, 1868, p. 539. GradolTs case. 

' ' Gazette des Hdpitaux,' 30 Juin, 1870, p. 298. 

3 Duchcnnc de Boulogne, loc, cit. Obs., p. 191, Paraljsie suite de luxation 
scapulo-lium6ral. Obs., p. 193, Paraljsie suite de contusion da nerf cubital. 
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cular fibres is rarely met with^ in these cases^ and appears to be alto- 
gether accidental.^ 

It is clear that if, in the muscular atrophy which physiologists 
obtain, in the long run, by section or excision of the Herve, the his- 
tological lesion were always fatty degeneration without trace of irri- 
tative action the contrast would be extremely manifest. But un- 
fortunately for the simplicity of things, we see that this, perhaps, is 
not the case.2 

^ The following is an abridgement of the observation recorded by Dr. Erb> 
in his interesting memoir : 

Peter Schmieg, aged 22 years, sufiPers from pulmonary phthisis in its last 
stage, and likewise has caries of the petrous portion and mastoid process. An ab- 
scess has burst in the vicinity of the latter. On the 22nd of March, 1867, almost 
complete paralysis of the left facial nerve occurs. The paralysis is particularly 
evident iu the frontal muscle. Investigation of the electrical contractility 
having been made, first on March 24th (the second day of the disorder), next on: 
the 3rd April (12th day), by means of faradisation, it was found normal on 
both dates. On the 17th April (26tli day), for the first time, it is ascertained 
that the frontal and zygomatic muscles of the left side contract but feebly 
under faradaic stimulation. On the 30th April (39th day), faradisation no 
longer causes contraction in these muscles, the other muscles of the left side 
of the face respond but feebly to the stimulus. Death supervenes May 2nd 
(40th day). 

Fost-moriem. — The trunk of the facial nerve bounds an abscess which has- 
opened behind the ear : it is denuded to a certain extent. The nerve-trunk 
is enveloped on every side by a mass of indurated connective tissue. This 
connective envelope closely adheres to the external nerve-sheath of the nerve,, 
which, however, is still free within it. To the naked eye, the branches of the 
facial nerve offer no perceptible modifications; on the other hand, the left 
frontal muscle is pale, flabby, and thin. Where the nerve-trunk is enveloped* 
by the mass of connective tissue there is found, interposed between the nerve- 
fibres, a quantity of fibrous connective tissue, with numerous oval nuclei^ 
faintly granular. A certain number of the nerve-fibres themselves present the 
several stages of fatty degeneration. Many of the fibres have preserved their 
normal character. Some of the filaments supplying the frontal muscle scarcely 
show any but degenerated nerve-fibres; other filaments belonging ap- 
parently to the trifacial have all their fibres in a normal condition. The left 
frontal muscle is greatly altered : thick septa of newly formed connective 
tissue are observed, interposed between the primitive muscular fasciculi. The 
latter are much reduced in bulk, and contain a large quantity of nuclei. On 
most of the atrophied fibrils the striation remains distinct ; on others it is> 
scarcely perceptible. A certain number of the primitive (ultimate) bundles 
present the characteristics of waxy alteration, but none of fatty granular 
degeneration (W. Erb, loc, cit,, * Deutsch. Archiv,' Bd. 5, p. 44, 1866). 

2 We reserve the right of returning upon this delicate point in the coarse- 
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It follows, in short, from the parallel which we have placed he- 
fore jou that chnicaJ facts, though most carefully observed, are or 
at least appear to be iu formal opposition to experimental facts, 
likewise collected by the strictest methods. We should endeavour 
to penetrate the reason of this discordance. Let us first seek if it 
can be found in the difference between the conditions of observation 
in which the physiologist and the physician take their stand. 

The first thing which requires to be distinctly brought out relates 
to the mode of esploratioa. The pathologist finds himself forbidden 
to explore the muscle, except through the skin, whilst the physioio- 
gist, as we have already remarked, can act under more favorable 
conditions, since he may apply the electrodes directly to the nerve 
or muscle. It might be anticipated that, where a certain degree of 

of our lectures. At present, let it suffice to note tliat irritative leaioas of 
muscles, quite similar to tliose wbicl have been described, biTe been receutlj 
recorded bj verj competent observers, in several animals, after section and 
excision of miied or purclj motor Derves, that is to say, outside tlie canditions 
wbicb commonlj cause irritative nerve-lesions. Thus, when he had cut out a 
portion of the ischiatio nerve. Dr. ManteEaaza (' IlistologiscL-Veranderungen 
□ach dcr Nerve ndurchschneidunj;,' in 'Schmidt's Jahresb.,' p. 148, t. 136, 
1857, and 'Gaz. Lomb.,' p. 18, 1867) found, after the thirtieth day, the 
muscles pale, the connective tissue interposed between the primitive (or ulti- 
mate) fasciculi evidentlj bjpertrophied, the fasciculi (themselves diminished in 
bulk) presenting a mRuifest multiplication of the nuclei of their sarcolemma, 
but still preserving llieir transversal striie. A considerable number of the 
fasciculi showed a granular aspect, but the granulations dissolved in acetic 
acid. Professor Vuipian has, likewise, met with identical alterations in the 
lingual muscles of a dog, Dftj daja after the avulsion of the central part of tlie 
iijpoglossal nerve ('Archives de Physiologic,' t. ii, p. 577, i8fig). The absence 
of fattj degeneration in the primitive fasciculi, the atrophy of these fibres 
with persistence of the transversa! striation, and the proliferation of the siirco- 
temma-nuclei, have also been observed by M. Vulpian {loc. dt., p. 559) in the 
muscles of thebumanleg, inacaseof resecLionof asegmentof the isebiBtic nerve 
dating from five months before. That being the case, we are led to admit that 
complete sections, excisions, and avulsions of nerves do occasioually determine 
irritative lesions in tbem ; or else, — if furlher observations sliould prove Lhe 
fact recorded by MM. Mantegazza and Vulpian to be constant, — that tlie 
muscular lesions whicli follow passive lesiors of motor or mixed nerves are not 
essenliallj different, histologically considered, from those which supervene on 
imlative lesions of those nerves. If the facts should support the second 
icasion, we think, to differentiate, iu spite of 
cular alterations connected with functional 
nerve-irritatiou. It appears, in fact, to be 
supervene witb much greater rapidity, and are 
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diminution of the electrical contractility obtains, direct application 
would be still capable of determining contractions, when (indirect) 
exploration through the skin would, perhaps, be powerless, or would 
at most provoke very feeble contractions. Experiments have justified 
the accuracy of this anticipation. Thus, in a case of clubfoot, with 
fatty degeneration of the muscles, Valentin, after the operation, re- 
marked contractions, of a feeble character indeed, take place in one 
of the most throughly altered muscles, under the influence of 
direct stimulation.^ In this case, if we may judge by analogy, ex- 
preceded and accompanied by more or less marked modifications of electrical 
contractility, which do not sLow themselves in the former with the same 
characteristics, and onljf make their appearance at the end of a comparatively 
very long lapse of time. 

It is to be desired that a series of researches were instituted with the special 
object of elucidating the question which has just been raised. There does^ 
indeed, already exist a certain number of facts tending to demonstrate that 
immobilisation may, by itself alone, and outside of all nervous influence^ 
provoke in certain organs and tissues, all the characteristics of inflammatory 
action. I shall cite but one example : we know the articular afiPections, de- 
scribed by MM. Tessier and Bonnet, which supervene when limbs are con- 
demned to immobility, as the treatment of certain cases of fracture requires. 
Quite recently, M. Menzel undertook a series of experiments, which consisted 
in immobilising, by plaster of Paris bandages, a certain number of articulations 
of dogs and rabbits. Now, from the fifteenth day, the synovial membrane was 
found to be vividly injected and tumefied, the articular cavity contained red 
corpuscles, white corpuscles, and epithelial cells; finally, the cells of the 
diarthrodial cartilage were found to be the seat of well-marked proliferation* 
('Gazette Medicale de Strasbourg,' No. 5, 187 1). These researches deserve 
to be followed out and applied to the study of the modifications which may 
affect different parts of a limb under the influence of functional inertia, con- 
tinued for a less or greater length of time. 

^ Valentin, ' Versuch. einer Physiologischen Pathologic der Nerven.' Leip- 
zic und Heidelberg, 1864, 2e abtheil, p. 42. 

An experiment of great interest, from this point of view, was made by my 
(late) master. Dr. Duchenne (de Boulogne), to whom tlie priority of investiga- 
tion seems to belong. He relates {' Electrisation localis^e,' p. 40), that having 
found a portion of the vastus externus denuded in the case of a wounded 
patient (Salle St. Bernard, Hotel Dieu), he applied a dry electrode to the 
denuded portion of the muscle. The contraction which followed was accom- 
panied by a dull sensation, characteristic of electro-muscular contraction. He 
next placed the same electrodes on the unharmed skin over the same muscle, 
and only produced a burning sensation, without muscular contraction. This 
result, consequently, gives emphatic support so far to the statement in the 
above lecture. But Dr. Duchenne (de Boulogne) proceeds to observe that 
having replaced the metallic electrodes by moist sponges, enclosed in excitator- 
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ploration through the skin would probably have given no resnlt. 
Some facts, borrowed from the domain of experimental physi- 
ology, furnish similar evidence. 

When, in the case of a rabbit whose right facial nerve had been 
cut across about a month before, electricity was applied through the 
shaven and moistened skin, to the right facial muscles, no apparent 
effect was produced, whilst extremely strong contractions were 
caused, when the homologous region of the left side was acted on. 
But, when the muscles were denuded on the right side, where the 
uerve was cut, and electricity applied to them, very marked con- 
tractions were produced. Again, a segment of the left external 
popliteal nerve, about two inches in length, was escised, the auimal, 
this time, being a vigorous horse. One month after the operation, the 
hair was shaven off the antero -external surface of each leg, and the 
electrodes of a pile were applied. On the healthy leg, energetie 
contractions followed the application; but no contraction was 
caused in the other, when the same test was attempted. Then, the 
paralysed muscles were denuded and the stimulus was applied to 
them directly, the minimum power of the instrument being em- 
ployed. lAvely contractions were the consequence.^ A considerable 
number of similar examples could, doubtless, be collected without 
difficulty. Hence, it is demonstrated that exploration through the 
skin can only supply approximative data, and that it does not re- 
veal the real state of the electrical contractility, but such as they are 
the data furnished are not the leas exact and must be considered as 
of the highest importance, for it is impossible not to acknowledge 
that the great decrease or apparent loss of contractility, detected 

cylinders, sod placed tbeae on the skin, he obtained contraction with tlie same 
dull characteristic aensation, prc«iouely proiiuced by application of the 
metallic electrodes to the deuuded muscle. As this ejperiment was not made 
with a view to determine tbe exact difference caused by the interposition of 
the skin, the latter statement does not conflict witli any given in the text ; 
wiiilst the ciroumatancea oC the two esperimeiita amplj jostify the view taken 
by Professor Charcot. It is logical to aappose that the difference of electrical 
nction, due to the interposition of the skin, wbich was noted in tbe first eiperi' 
ment, would still remain, though to a very much less extent, in tbe second 
espcriment, and would have been jirobablj detected by Dr. Duohenne (de 
Boulogne) had his investigation been conducted with the object of ascertainiug 
the precise amount of obstruction giveu by the skin. The experiment of 
'Valentin helps to fulfil this desideratum (S.). 
' Experiment of M. Chauveau, in Magnin : ' Those de Paris,' p. sr, 1866. 
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by exploration through the skin, corresponds to a diminution or at 
least to a very great modification of this property. 

Another question which requires to be considered relates to the 
nature of the electrical agency employed in exploration. Galvani- 
satioUj as I mentioned just now, has been almost the only means 
made use of in the experiments concerning nerve-sections in animals^ 
whilst in clinical practice, following Dr. Duchenne's method, the 
"work of investigation has been pursued until lately, by means of 
faradisation, exclusively. !Now, it follows (rom researches made a 
few years ago in Germany, and recently taken up in France, that 
galvanisation has often power to cause muscular contractions even 
where faradisation seemed to indicate an absolute loss of electrical 
contractility. 

This fact, recorded for the first time by Baierlacher, in 1859,^ in 
a case of facial paralysis, has been remarked since, either under the 
same circumstances, or in difi^erent cases of paralysis consequent on 
traumatic lesions of mixed nerves, by Schultz,^ Brenner,* Ziemssen,* 
Rosenthal,^ Meyer,^ — by Briickner,^ in pseudo-hypertrophic para- 
lysis, and, finally, by Hammond in infantile paralysis. From 
this it will be seen that galvanisation may still reveal contrac- 
tile power present in many cases of paralysis, whether arising from 
rheumatic or traumatic causes, when an exploration, conducted 
by faradisation only, would indicate a profound alteration of elec- 
trical contractility. But, even though this is the case, the character 
drawn from the abolition or rapid decrease of faradaic contractility 
would subsist, not the less, in all its value : it will still allow us to 
maintain the contrast between paralyses from nerve-lesions, such as 
clinical practice usually presents, and paralyses determined in ani- 
mals by nerve- section, since the character in question is deficient in 
the latter cases. 

We have now to examine if the nerve-lesions which provoke a 
prompt modification of the electrical contractility, soon followed by 
muscular atrophy, can be assimilated without reservation, as some 

* Baierlacber, *Bayz. arztl. Intelligenzblatt/ 1869. 

2 Schultz, 'Wiener medic. Wochenschr./ No. 27, i860. 
' Griinewaldt, • Ueber die Labmungen des Nerv. facialis.' Pet. med. Ztscb., 
Bd. iii, p. 321 ff., 1862. 
^ Ziemssen, 'Elektricitat in der Med./ 2 aufl., 1864. 

* Rosentbal, * Elektrotberapie/ 2 aufl., 1869. 

« Meyer, 'Die Elektricitat,' etc., 2 aufl., 1861. 
' Briickner, * Deutsch Klinik,' No. 30, 1865. 
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authors appear to believe, to nerve-sections, as performed upon 
aaimals. In reality, gentlemenj this is oot at all the case, and, if I 
err not, it is in this circumstance that we must seek the knot of the 
disputed question. We may saj, speaking generally, that the sec- 
tions or excisions of nerves do not usually set up, in these, any 
reactive process. The degeneration of the fibres of the distal end, 
which follows the operation as a necessary consequence, may be con- 
sidered, supposing no complication to interfere, as a purely passive 
process. The muscles supplied by the divided nerves are necessarily 
smitten with functional inertia; but they do not appear to undergo 
any other changes than those which, in the course of time, result 
from inactiou.^ 

Very different are the affections of the nerves to which are as- 
signable, in man, the disorders that constitute the object of our 
study. They arise almost always when of traumatic origin, as we 
have said, under the influence of causes such as concussion, contu- 
sion, compression, imperfect division, — all eminently calculated to 
provoke in the different tissues which enter into the composition of 
a nerve, the development of irritative action. In fact, it is not 
rare, in cases of this kind, that muscular wasting of a rapid type, 
galloping atrophy as it were, announced almost from the outset by 
the diminution and loss of the faradaic contractility, should be pre- 
ceded, accompanied, or followed — where a mixed nerve is concerned 
— by more or less acute pains, or by abnormal sensations, all being 
indicia of the irritation set up in the sensitive nerve-fibres.^ To these 
pains may often be added the appearance of tropbical akin- disorders, 
l)emp!iigoid eruptions, glossy skin, herpes — which we have come to 
recognise as one species of the effects of irritative lesions of the 
cutaneous nerves, and which are never seen, in any shape or form, 
after simple sections of the nerve -trunks.' The phenomena of 
spontaneously developed diseases lead to identical conclusions. 
Sometimes caries of the petrous bone exists, the trunk of the facial 

' See ante, note ', pp. 36-37. 

' Dacheniie (de BouloRne), loc. eit., Ola. ii, \. 

^ To mention one esample, see tba case recently reported by Dr. Couatantiu 
Pad ('Society lie Tlierapeutique,' Stance du 7 Mai, 1S71, in ' Gazette Meiii- 
cale,' p. 357, No. IS, 1871). One of tlie most remarkable derangements o( 
nutrition prodnced by nerve-lesions is tlie emaciation or atrOpliy of tlie muscles 
supplied by these nerves. Tliia atropliy may exist alone, or may be associated 
with other nutritive disorders of the same kind occupying tiie skiu and its- 
appendages (Mitchei, Morehouse, and Keen, ' Gunshot Wounds,' &c., p. 69). 
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nerve lies in the pus^ where it is completely surrounded^ as in the 
case which Dr. Erb records, by a dense sheath of newly formed con- 
nective tissue.! At other times, the nerve is compressed by a slowly 
developed tumour which must irritate, for some space of time, the 
nervous fibres before completely crushing them — nay, there is none 
of the series, even including so-called rheumatismal paralysis, or 
paralysis a frigore (though here we, as yet, lack positive evidence) 
which should not apparently be attributed to inflammation of the 
connective sheathing of the nerve-trunk.^ I am not unaware that 
complete nerve-sections are somewhat frequently met with in sur- 
gical practice : I know also that in such cases, you may see atrophy 
of the muscles and loss of electrical contractility supervene. But 
I do not believe that many cases of this kind can be adduced in 
which an observer has noitAfrom the first days diminution or loss of 
faradaic contractility and from the first weeks, atrophy and degene^ 
ration of the muscles. Although I have made some researches on 
this subject I have not found up to the present any cases unques- 
tionably possessing this characteristic. 

We are thus induced, gentlemen, to have recourse here also to 
the luminous distinction proposed by M. Brown-Sequard : — nerve- 
irritation alone is capable of determining rapid and early atrophy 
of the muscles, preceded by decrease or disappearance of faradaic 
contractility. Complete neriwrdivision does not induce atrophy and 
loss of electrical reaction tcntil after an incomparably greater lapse of 
time, as in the case of prolonged inaction. 

That being conceded, we have now to seek in what manner — an 
irritative nerve-lesion being given the existence of which has been 
recognised — we can derive from it, as a more or less direct conse- 
quence, the rapid loss of electrical contractility, the early atrophy 
of the muscles, and, in a word, the whole series of phenomena which 
clinical observation discerns in the cases that engage our attention. 

The enfeeblement or loss of contractility is, you are aware, next 
to motor paralysis (which in the vast majority of instances heads 
the procession), the first fact which we take note of, in such circum- 
stances. Some authors seem to see, in this symptom, a very simple 
consequence of the loss of excitability in the nerve, supervening 

' See P. Brouardel, * Lesions du rocher, carie, necrose, et des complications 
qui en sont la consequence,* Extrait du ' Bulletin de la Soci^te Anatomique,' 
Paris, 1867. 

2 F. Niemeyer, * Lehrbuch der Spec. Pathologic und Therapie,' 70 aufl., 
26 Bd., p. 365. 
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here at an early period (about the fifth day), as in the case of 
nerve-sections, and assignable to degeneration of the medullary 
sheaths, beyond the injured part. It appears certain that the con- 
tractions of the muscles, caused by electricity, are more marked 
when we can act upon them through the medium of the nerves^ 
than where the stimulus, in consequence of the distinction of the^ 
nerve-filaments, can no longer bear upon the contractile substance- 
itself. But however this may be, if the opinion to which we refer 
were well founded, the marked enfeeblement or apparent abolition of" 
the electrical contractility supervening some days after the opera- 
tion should be a constant fact, after nerve-sections ; since in suchr 
cases the distal end of the nerve always loses its excitability at the- 
end of five or six days. Now, we know that this is not the case. 
On the other hand, it is by no means proved that nerve-lesions^ 
which induce early loss of electrical contractility are always suflS- 
ciently intense to completely interrupt the continuity of the nerve- 
fibres and determine the destruction of the medullary cylinder. A 
certain number of facts might, in truth, be cited which tend to de- 
monstrate that the continuity of the nerve persists, at least to some- 
extent, even after lesions which rapidly occasion the appearance of 
the most evident trophic disorders in the muscles. 

Thus, after a traumatic lesion bearing on the course of a nerve^ 
we sometimes see the power of motion remain, and only become en- 
feebled when trophic lesions have supervened in the muscle.^ It is^ 
important to note, besides, that muscular and cutaneous sensibility 
are often preserved, in a nearly normal condition, in cases of lesions^ 
of mixed nerves, even when rapid enfeeblement of the electrical 
contractility and consecutive muscular atrophy are carried very far.. 
This is a fact to which due prominence has been given by MM. 
Duchenne (de Boulogne),^ Mitchel, Morehouse, and Keen.^ 

' See the observation quoted by Duchenne (de Boulogne), loc. ciL, p. 207. 

2 "In paralytic diseases consecutive on traumatic lesions of mixed nerves,, 
the functional derangements affect the sensibility of muscles less than their 
contractility. Thus a luxation of the shoulder-joint having occasioned a lesioi^ 
of the nerves that supply the arm, fore-arm, and hand, I have known the- 
patient to complain of rather marked muscular sensation, even when these- 
muscles did not exhibit the slightest contraction under the influence of the- 
most intense electrical excitation. Cutaneous sensibility is less affected thaib 
muscular sensibility, in these same nervous lesions." — Duchenne (de Boulogne)*. 
loc, cit., p. 21 6. 

' Mitchel, &c., loc, cit,, p. 97. 
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Is it probable that^ in such cases^ the motor-fibres would have 
undergone great alterations, whilst the sensitive fibres^ inter- 
mingled with them throughout the nerve, would have alone 
been spared? But take an argument of a somewhat more 
direct bearing. After certain affections of the spinal cord, such as 
hsematomyelia, acute central myelitis, infantile paralysis, — diseases 
in which the initial lesion occupies most especially the grey matter, — 
it is common, when irritative nerve-lesions are in question, to see 
a diminution or a total abolition of the electrical contractility 
isupervene in the muscles of the paralysed member. The muscular 
nerves have been several times examined, in such cases, under the 
microscope ; sometimes, they appeared normal, at others, they pre- 
sented to a certain degree the changes characterising fatty granular 
degeneration, but then these alterations were not at all in proportion, 
-either in extent or in intensity, to the muscular disorders. We 
shall have occasion again to refer to this important fact. 

You see by what precedes that, in my opinion, the rapid aboli- 
tion of electrical excitability observed after nerve-section cannot 
be altogether assigned to the fatty granular degeneration of the 
medullary sheath, and to the loss of excitability of the nerve-fibres, 
which would be the consequence of this alteration. If this be so, 
it becomes very probable that the phenomenon in question is, at 
least in part, the effect of some change supervening in the constitu- 
tion of the contractile substance, under the influence of the irritation 
transmitted to the primitive muscular fasciculus through the ter- 
minal nerve-branches. The rapidity which may mark the production 
of this trophic trouble is not an argument against our hypothesis. 
Experience, in fact, demonstrates that under the influence of certain 
causes, such, for example, as the abrupt interruption of the course 
of arterial blood, the muscular fibre may experience still more 
rapidly — after a few hours merely — a modification which is un- 
doubtedly closely analogous, for it also reveals its existence by the 
abolition of the specific contractile power of the muscle.^ 

1 "I divided one ischiatic nerve in each of two rabbits and two guinea- 
pigs. Ten days after, I perceived that the divided nerve produced no move- 
fuent when I galvanised it. Tiie muscles contracted actively when 1 applied 
both poles to them. Having noted this, I tied the aorta below the origin of 
the renal arteries, and three hours after I again tried the effects of galvanism. 
There were no contractions set up in the leg, neither when I stimulated the 
nerve, nor when I directly stimulated the muscles. I then loosed the ligature ; 
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To jadge by the usual concatenation of plienomena, discerned 
by clinical observation, this alteration of the contractile fibre, 
manifested externally by modifications of the electrical contractility, 
would be the precursor and the first term of a series of graver 
lesions which gradually lead to the wasting of the muscle, and 
sometimes induce the complete and definitive abolition of its func- 
tions. Observations, to wliich we have already referred and to 
which we shall hereafter return, appear to indicate that the lesions- 
in question are largely of an irritative nature. One might be 
tempted after that, following tlie wanderings of the theory at 
present in vogue, to consider these lesions as the more or less 
direct consequence of a paralysis of the vaso-motor nerves, conco- 
mitant with the paralysis of the motor muscular nerves. Amongst 
the arguments which have weight against this view, wc may confine 
ourselves to pointing out one, namely, that the requisite signs of 
vaso-motor paralysis — the repletion of the blood-vessels and the- 
augmentation of the temperature — are not to be seen, except on 
very esceptional occasions, in those patients who, after a nerve- 
lesion, soffet from paralysis with rapid diminution of electrical 
contractility. 

Numerous facts attest, on the contrary, that the skin is generally 
pale and bloodless, whilst, at the same time, the local temperature 
is manifestly lowered from the very beginning.' 

II. 

Such, gentlemen, was the solution of the vesed question, which 
I had accepted, when I became acquainted with some new investi- 
gations that had been carried out in Germany. The results fumisJied 
by these researches, where numerous experiments on animals are 
paralleled with pathological facts, seemed to me, at first sight, 
destined to destroy the whole edifice. I'or, indeed, to Judge by the 
conclusions formulated by the authors, the opposition between 
passive and irritative lesions of the nerves, considered in reference 
to their effects on tlie contractility and the nutrition of muscles, 
at tbe eod of a verj sliort time, tne muscles again became irritable. The 
ischiatic nerve did not recover its lost property. In tbia experiment tbe 
musolea ot the leg, after having completely lost ibeir irritabililiy, only recovered 
it by nntrition, since neither the nerve-centres nor tlie divided iachiatic nerve 
could give it."— (Brown -Sequard, 'Journal de Physiologic,' t. ii, p. 77, 1859.) 

' Duohenne (de Boulogne), loc. cil., p. 234. Mitchel, loc. cii., p. 134, 
Tolet, ' Etude sur la temperature des parties paralys^es,' Paris, 1867, p. 7. 
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^ould be anything but established. I shall set out by declaring 
that the experiments to which I allude, instituted by Dr. Erb, in 
1868, and by MM. Ziemssen and 0. Weiss at the same period, but 
independently, appear to have been most carefully conducted. It 
remains to be seen whether they have the signification which has 
heen attributed to them. 

Various nerve-lesions — by contusion, ligature, and section in a 
very few cases — having been produced in rabbits, it was purposed 
to make daily observations of whatever modifications of electrical 
xjontractility should take place, as regarded nerves and muscles, 
under the action of the continued current and of faradisation, each 
being employed in its turn. The electrisation was applied some- 
times through the skin, as in clinical cases, sometimes directly, as 
in physiological research. Dr. Erb also undertook the task of 
following as far as possible from day to day, the histological altera- 
'tions corresponding to the changes of electrical excitability. 

Let us, in the first place, examine the phenomena observed in 
these cases in connection with the injured nerves. Suppose that 
the ischiatic nerve of a rabbit has been injured from being crushed 
with a forceps. The lesion may be either slight or severe. If it be 
severe, an almost immediate loss of the electrical contractility is 
noted, whether galvanism or faradisation be employed. On the 
regeneration of the nerve, the recovery of the excitability takes 
j)lace slowly as regards the central end, but quickly, on the contrary, 
in the distal. If the lesion be slight, the electrical excitability- 
returns rapidly to the central end, whilst it never completely ceased 
to exist in the peripheral extremity. 

You see that these first results do not diverge perceptibly from 
those obtained in former experiments, since it was likewise shown 
by them that a divided nerve loses its excitability from the first 
^ys. 

Let us now study the phenomena which, in the new experiments, 
-are set prominently forth by the electrical exploration of the muscles. 
Here, gentlemen, the results diverge in a marked manner from those 
furnished by former experiments, and approximate, on the contrary, 
very closely to pathological facts. 

Thus faradaic exploration indicates, from the first days, a dimi- 
nution, and afterwards — from five to fourteen days in intense cases, 
total abolition of the contractility. 

This is not all. Galvanic exploration, also, detects an enfeeble- 
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ment of the muscular contractions^ from the first days ; but^ after 
the second week^ this enfeeblement is followed by an exaltation 
which persists during the whole period of faradaic depression^ and 
which disappears in its tum^ when faradisation resumes its power. 

The muscular lesions which correspond to these modifications of 
electrical contractility have been studied with great care by Dr. 
Erb ; for many reasons they deserve the name of cirrhosis of the 
muscles, proposed by Dr. Mantegazza.^ They distinctly and com- 
pletely recall those lesions which the first-mentioned author pointed 
out in a case of facial paralysis, observed in man. 

The first alterations make their appearance in the interstitial 
connective tissue : from the first week, there is an accumulation of 
numerous rounded cell-elements, recalling the tissue of granulation ; 
these afterwards assume an elongated form, disappear and give place 
to undulated connective tissue. The muscular fasciculi do not 
begin to show any alterations till about the second week. At this 
period, the diminution of their diameters is already noticeable. 
This atrophy makes rapid progress. However, the transversal stria- 
tion persists, and the fibres never offer any trace of the alterations 
characterising granular fatty degeneration. On the other hand, from 
a very early period, the nuclei of the sarcolemma are seen to mul- 
tiply and group together in little collections, whilst concurrently 
with this, the contractile matter presents different phases of those 
modifications of structure, known as waxy degeneration. 

Such are the phenomena pointed out as consecutive on nerve- 
lesions which, according to our authors, would be equivalent to 
complete sections. WeU, I have no hesitation in declaring that this 
parallel is far from being secure from criticism. The results obtained 
by Dr. Erb and by Dr. Ziemssen relate to conditions, undoubtedly, 
comparable with those which pathology gives us, but not at all with 
those which were determined in the old experiments. Let us see 
how these observers have proceeded in the great majority of in- 
stances. It will be found that they, almost always, ligatured the 
nerve more or less tightly, or else crushed it more or less completely 
with a forceps. Now do not these circumstances furnish ample 
reasons for presuming thjat irritation of the nerve filament may have 
intervened here, as, in our opinion, it intervenes in pathological 
cases ? 

But there is no question of a mere presumption. The existence 

* Vide supra, note, pp. 36-37. 
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of an inflammation occupying, not only the neighbourhood of the 
contused points, but even the whole length of the peripheral portion 
of the injured nerve is placed beyond doubt by the descriptions of 
Dr. Erb himself. The neurilemma, especially, shows the charac- 
teristic signs of the inflammatory process; from the first week, 
rounded cell-elements, having a solitary nucleus, are seen accumu- 
lated in great numbers. At a more advanced period, a more or less 
thick layer of fibrous tissue is found interposed between the nerve- 
filaments which have undergone the different phases of fatty degene- 
ration. As a consequence the nerve-bundle has acquired a consist- 
ence which enables it to resist dilaceration, more tenaciously than a 
normal nerve. 

It seems to us rational to admit that, in these experiments as in 
the cases rekting to man, the irritative lesions which occupy the 
nerves extend their influence to the muscles. It may, indeed, appear 
difBcult to conceive that a nerve, which has undergone the altera- 
tions of fatty degeneration and is deprived of its motricity, should 
still possess a certain amount of vitdity, and be capable, under the 
influence of an irritative lesion, of reacting on the muscular fibre and 
determining trophic disorders therein. It is proper, however, to 
point out, in reference to this, that the irritation probably dates from 
the very moment when the nerve was ligatured or contused. It is 
certain, besides, that the vitality is far from being definitely de- 
stroyed in nerves completely separated from the nervous centres, 
since the work of regeneration can proceed without the distal and 
central ends being united.^ It is useful to remember, also, that it is 
only on hypothetical grounds and without proof positive that nerve- 
tubes, deprived of their medullary matter and reduced to the axis- 
cylinder, are said to be denuded of every kind of vital property. 

We must not forget, however, that ligature and contusion are not 
the only means employed in the experiments of Drs. Erb andZiemssen. 
These authors have also made sections and excisions of nerves, 
though in comparatively few cases. They state that the results are 
always identical, whether complete section or contusive lesion be in 
question. But if we go back to the details of the observations, it is 
not difficult to see that this conclusion cannot be accepted, without 
reserve. We find in Ziemssen^s work, especially, a very significant 
chapter, considered from this point of view. It treats of cases in 
which excisions of the ischiatic nerve were made, the excised por- 

^ Vulpian, ' Syst^me nenreuz/ loc. cit,, p. 369. 
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tions being some millimetres in length. Now, the results obtained 
in consequence of such a lesion are very different from those which 
this author and Dr. Erb remarked after ligature and contusion of 
nerves. They resemble, in many respects, the facts gleaned from 
physiological experiments. Thus, in the first place, the electrical 
contractility diminishes, after excision, in a progressive manner, but 
Tery slowly. It does not seem to be abolished until many months 
have passed, — not disappearing at an early period, varying from the 
fifth to the fourteenth day, as happens in the case of contused 
lesions. In the second place, we do not meet here with thatoppoai- 
tion between tJie effects of faradisation and those of galvanisation 
which was observed in cases of contusion and which exists, as you 
remember, in most of the pathological cases where man is concerned. 
These two modes of exploration, on the contrary, produce precisely 
parallel effects : faradaie contractility and galvanic contractility grow 
weak together, and together resume their wonted intensity, on the 
regeneration of the nerve which, indeed, requires to be long waited for,' 

If I do not deceive myself, we may conclude from this sketch that, 
when there is question of complete section or of excision of the nervea, 
the recent observations harmonise on all essential points with the 
old researches. On the other hand, the results obtained by MM. 
Erb and Ziemssen, from the employment of contusion and ligature 
of the nerves of animals, are comparable with the phenomena which 
occur in man in consequence of irritative lesions of mixed or purely 
motor nerves. 

Novr, if this be so, the dissidences which we pointed out at the 

' Compare the obsewation No. ii, Bg. 3, in the memoir of Ziemssen and 
"Weisa {loe, ciL, p. 589), relative to a case of ligature of the anterior tibial 
nerve in a rabbit, with the obaervatiou No. ii (p. 593), concerning excision o£ 
the ischiatic, in a rabbit also. In the lirst case, faradaie contractilitj seemed 
flitingttisbed from the nth day after the operation, whilst galvanic contractility, 
on the other hand, increased from the znd day, and kept to a high level antil 
the moment when faradaie contractility approached its normal standard again 
(the 44th day). In the second case, on the contrary, both faradaie and galvanie 
contractility became enfeebled together and progressively, but in a very slow 
manner. Thej ceased to be manifest almost simultaneously abont the middle of 
the third month only, and made their appearance together about four months 
and a half after their cessation. MM. Ziemssen and 0. Weiss express them- 
selves in the following terms in reference to the effects of the excision ot the 
ischiatic in a rabbit. "lu animals, on which this operation had been per- 
formed," "galvanic excitability declined jirogressively, and this enfeeblement 
was not preceded by a stage of exaltation. It proceeded slowly, at the same 
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beginning of this study are smoothed away, and consequently wc 
have reason to acknowledge, in speaking of muscular affections, the 
fundamental distinction between the effects of the absence of action, and 
those of morbid action of the nervous system which we have already put 
prominently forward in discussing cutaneous and articular affections..^ 

Trophic disorders consecutive on lesions of the 

Spinal Cord. 

Irritative lesions of the nervous centres, like those of the nerves, 
have the power of producing remote trophic disorders in different 
parts of the body. In the exposition of these consecutive altera- 
tions which we are going to offer you, we shall again find the whole 
series of morbid affections (with the exception of some slight differ- 
ences) which we have remarked taking place after nerve-lesions. 
The knowledge of their history, which we have already gained, will 
singularly facilitate the task that remains to be accomplished. 

We may say, in a general manner, gentlemen, that the skin, the 
muscles, the joints, the bones, and the viscera, may become the 
seats of various trophic disorders, consequent on lesions of the 
spinal cord and of the brain. 

Let us take the affections of the muscles, in the first place, since 
the investigation we have just concluded, has led us towards 
that question. The considerations we are about to set forth con- 
cerning these affections relate only to lesions of the spinal cord and 

rate as the enfeeblement of farado-muscular excitability. Galvanic excitability 
disappeared in the second half of the 3rd month, to re-appear towards the 7th 
or 8th month" (foe, cit.^ pp. 592 et 593). 

* Recent experiments made by M. Vulpian (* Archives de Physiologic/ t. iv, 
1871-1872, pp. 757, 758), confirming on almost every point those of MM. 
Erb and Ziemssen, establish that the effects of section of peripheral nerves 
upon the physiological properties and structure of the muscles do not essen- 
tially differ from those caused by the application of various irritative agencies, 
to the same nerves, such as local contusion, ligature, and cautery. On the 
other hand, the histological observations of MM. Neumann (*Archiv f. Heil- 
kunde,' Leipzig, 1868), Ranvier(' Comptes Rendus de I'Academie des Sciences,' 
30th December, 1872), Eichhorst (Virchow's * Archiv,' 1874, 12th December), 
have placed beyond doubt that in the peripheral extremities of the divided 
nerve alterations are constantly produced, e.g.^ multiplication of the cells of 
the inter-annular segment, which betray the presence of an irritative process. 
The opposition between the effects of nerve -section and of nerve-irritation 
cannot, after this, be any longer maintained in the strict terms in which it was- 
set out in this lecture {Author'' s note to the 2nd Edition), 
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medulla oblongata; for it is at least very doubtful whether lesions 
of the brain proper have ever the effect of directly producing altera- 
tions of the muscular tissue, and this, as we shall see in due time 
and place, is a fact of the highest importance. 

Muscular lesions consecutive on affections of the spinal cord. — Of 
irritative spinal lesions, there are some which determine the very rapid 
production of all the kinds of functional and organic muscular altera- 
tions which we have been studying, as consequences of nerve-lesions. 
There are others, on the contrary, where the electrical contractility 
and the trophic condition of the muscles are preserved in perfect 
integrity, during a comparatively considerable lapse of time, for 
months and occasionally even for years. The muscle, in the latter 
case, only becomes slowly altered, under the influence of the func- 
tional inertia to which the limbs, stricken with motor paralysis, are 
subjected. Hence we find it possible to separate the irritative spinal 
disorders into two very distinct groups, which we shall pass suc- 
cessively in review. 

A. In the^r^^ group we place those of the irritative lesions of the 
cord which, as a rule, do not directly modify the nutrition of the 
muscles. They have one character in common : — all tend to limit 
themselves to the white fasciculi of the cord, and if the grey matter 
be, at times, invaded, the region of the anterior cornua is respected, 
or at least the great multipolar nerve-cells which occupy that re- 
gion are spared. Such are the different forms of fasciculated 
sclerosis^ whether it be protopathic or consecutive on a circum- 
scribed lesion (en foyer^ of the brain or spinal cord, whether 
it occupy the posterior fasciculi only, or the lateral fasciculi only, 
or both simultaneously; so long as the express condition stated 
be fulfilled, that is to say, so long as the integrity of the great 
nerve-cells be preserved, the lesions in question may attain their 
highest degree of development, may, for instance, invade the white 
fasciculi in their whole width and their whole height, without direct 
deterioration to the nutrition of the muscles animated by nerves 
issuing from the injured portions of the cord.i 

The scene would necessarily change, if the irritative process, ex- 
ceeding the limits usually assigned it, happened to extend from the 
white fasciculi to the anterior cornua of the grey matter ; then, in 

^ Charcot et Joffroy, " Deux cas d'atrophie musculaire progressive avec 
lesion de la substance grise et des faisceaux ant^ro-lateraux de la moelle 
dpiniere/' in * Archives de Physiologic,' t. ii, p. 635. 
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Gonaequence of the participation of the motor-cells, a more or leas 
rapid and tharongh atrophy of the mnscles might sapervene. It 
ia in thitt wbj, as I hare pointed out elsewhere,^ that the sjmptomB 
of general spinal paralysis or of progreasive amyotrophy are some- 
times superadded to the classic symptoms of posterior or lateral 
sclerosis, &c. We have quite recently seen many cases of this kind 
where ve had opportunities of observing necroscopically, in the most 
distinct manner, the alteration of the nerve-cells to which, according 
to my view, the trophic muscular lesion should he attributed,' 

^ Charcot et Joffroy, lac. cil., p. 354. 

° See, amongst other cases, that recently pablished b; one of my students, 
M. Fierret,* 'Sur lea alterations de la substance grise de la moelle epiaiere 
dans I'ataxie locomotrice coiisider^es dans ieurs rapports avcc t'atropliie muscii- 
laire qui compliqne quelquefois cette affection (in ' Archives de Physiolc^ie,' 
&a., t. iii, p. 599). In this instance, phlegmasic action had extended from the 
posterior columns to the right anterior coma of grey matter, folloviDg the 
course of the internal radicular fibres of the correspondieg side, the consecu- 
tive muscubr atrop!)y was exactly limited to the members of the right side 
(eide fig. i). 




•O 



Flo. I. — This figure ia illustrative of M. Pierret's case (a summary of which 
ia appended) ; it represents a transverse section of the spinal cord taken 
from the lambar enlargement, ji. Posterior roots. B. Internal radicular 
fasciculi traversing the area of tbe posterior columns. The sclerosis is 
seen limited, ia the posterior columns, to the course of these fasciculi. On 
the right, the phlegmasic process has csteuded, along the course of the radi- 
cular fasciculi to the riglit anterior coma, C. This corau has evidently suf- 
fered diminution, in every diameter, moreover the external group of motor 
'oelia has completely disappeared, and we find in its place a dense, opaque, 
apparently fibroid tissue, containing nnmerous disseminated myelocytes. 
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The same rule holds good for diagendnated sclerosis {sderose m 1 

plagnea)^ and for the diffused scleroses. The same may be said ol | 

primary partial myelitic affeelioiis or of those determined by 1 

tumour-pressure. Pott's disease of the vertebrce, &c. These ditterent I 

diseases have no direct influence over the nutrition of the muscles so I 

long as they do not involve the system of motor nerve-cells. I 

We can scarcely conceive of an exception, save in those very I 
rare cases, where the lesion, though circumscribed to the white 
fasciculi, occupies that portion of the cord traversed by bundles of 
nerve-tubes, from which issup the posterior roots. If these bundle* 
should be at all involved in the alterations, the equivalei^ of a 

lesion affecting the peripheral nerves would necessarily be produced^' I 

Tbc followitig is a succinct cccouct of a. case wliich sbon^ well the mecUaiiisiift 
bj wtiicli consecutiTC unilateral fasciculated scierosis may, by exteoding to the 
grey matter, deteraiine the production of muEcnlar atropLy -. 

A NFoman, aged about 70 years, bad been stiicken with leU hemiplegia, coit- 
secutivc on the formation or a Ijlood-clot in tiie right cerebral lieinispheia. 
TLe members of the paralysed side, which had at an early period been caor ■ 
tractured, commenced to diminish in liull;, nut quite two months after the attack. : 
The muscular wasting affected all parts of tile paraljsed members, in an. 
uniform manner; it was accompanied b; a very marked decrease of electrical 
contractility and made rapid progress. At the time when the atropby bacamB 
evident, tbe skin of the affected members, on all paints subjected to the slightest 
pressure, presented buUce which soon gave place to eschars. At the autopsy, 
we observed, on examining hardened sections of the braia, that tbe descend- 
ing fascicuhited sclerosis of the left lateral column had been propagated to tbe 
anterior comn of the grey matter of the corresponding aide, and liad there 
caused atropb; of a certaio number Of the motor-cells. 

' In the ca^e of a womau, suBeriug from multilocukr cerebro -spinal sclerosis, 
whom we treated some years ago. one of tbe sclerosed patches had invaded, ueac 
the mid cervical region, almost tbe whole of tlie grey matter of tbe cord, foe a 
certain height, and the anterior comua in particular. At tliis level the uerve- 
ccIIb mostly presented grave atrophic lesions, and a good number of them bad 
vanished, without leaving auj trace. The woman's hands presented the 
deformation known as a griffe, i.e. they were claw-like. The miiades of 
the thenar and hypothenar regions, as well as the interossei were atrophied; 
the fore-arms also showed great atrophy, limited to certaiu groups of 
muscles. 

^ In reference to partml myelitic affections, whether protopatbic, or de- 
termined by the vicinity of a tumour, the following remark will not be out of 
place : — They are most commonly found at a pointof the dorsal region of thespinal 
cord, which they occupy for but a, very small extent, in height. It would follow 
from this arrangement that if, whether primarily or in consequence of concentrie 
extension of the morbid process, the anterior cornua of the grey matter 
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B. The second grotcp will include those affections of the spinal 
cord, the almost inevitable consequence of which it is to determine 
more or less grave disorders in the nutrition of the muscles. This 
group may be separated into two subdivisions : 

1°. The first includes those acute or subacute lesions, whether 
diffuse or circumscribed {en foyer) ^ which involve a great length 
of both the white and the grey substances, but which generally 
predominate in the latter. They are commonly followed by great 
modifications of electrical contractility, and by a rapidly developed 
atrophy of muscular fibre. , 

I will refer to acute central myelitis^ in the first place. When 
it has been somewhat generalised, and occupies, for instance, a 
considerable portion of the dorso-lumbar swelling, the early diminu- 
tion of electrical contractility in the lower extremities is a symptom 
which probably is never completely absent. Herr Mannkopf has 
seen, in such cases, the electrical contractility remarkably altered seven 
days after the appearance of the first symptoms.^ When the 
patients are not too quickly carried off, you may follow the develop- 
ment of the correlated phenomena — the atrophy of the muscular 
masses soon shows itself, and the histological lesions of the primi- 
tive (ultimate) fasciculi become promptly perceptible. 

According to MM. Mannkopf^ and Engelken^ these lesions are 
chiefly remarkable on account of the proliferation of the nuclei of the 
sarcolemma. They bear, in fact, the stamp of the irritative process. 
Here also fatty degeneration of the primitive fasciculi is an ex- 
ceptional incident. As to the nerves which supply the affected 

became involved, the muscular lesions which result therefrom would be con- 
fined to very circumscribed regions of the thorax or even of the abdomen, and 
might not betray themselves during life, by any perceptible symptom. At all 
times, the nutrition of the muscles of the extremities, if there be no compli- 
cation, remains perfectly intact, when the partial myelitis occupies the position 
we have just mentioned. It would be quite otherwise in any case where a 
focus of myelitis, even though very much circumscribed, should occupy certain 
parts of the cervical or lumbar enlargements. The muscular lesions super- 
vening, in consequence of the invasion of the anterior cornua, would then 
have their seat in the extremities and would betray their presence by functional 
disorders, and by alterations of form, in those parts, which could not long 
escape attention. 

* Mannkopf, * Amtlicher Bericht iiber die Versammlung Deutscher Natur- 
forscher und Aerzte zu Hannover,' p. 251. Hannover, 1866. 

' Mannkopf, loc. cit, 

' Engelken, * Beitrag zur Patholog. der acuten Myelitis.' Zurich, 1867. 
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muscles, they were found by Herr Mannkopf, after repeated examina- 
tions, to be sometimes healthy, sometimes affected by comparatively 
slight alterations nowise proportionate in intensity to the severity 
of the muscular lesions.^ 

Spinal apopleay {Aamatom^elia) should be mentioned in the 
second place. This is an affection which, considered from the 
standpoints of pathogeny and pathological anatomy, differs essentially 
from common intra-cerebral haemorrhage; for, in hsematomyelia, the 
effusion usually takes place in the midst of tissues which have 
already suffered modification from inflammatory action. The blood 
is chiefly effused in the grey matter, which it often invades through- 
out tlie major part of its length. When this happens, diminution 
•or even abolition of electrical contractility, supervening early in 
the muscles of the paralysed members, is a symptom which seems 
constant. It was observed fourteen days after the development of 
the first accident, by Levier f on the very day of the attack, by 
CoUn (?) ; on the ninth day, in a case recorded by Duriau.^ Spinal 
apoplexy is an affection which, in general, is rapidly fatal ; it has as 
yet furnished no opportunity of observing the histological lesion of 
the primitive fasciculi and the atrophy of the muscular masses, 
which would doubtless not fail to follow if life were prolonged. 

It is probable, gentlemen, that fractures and luxations of the 
"vertebral column^ by producing an irritation of the cord which from 
partial tends to become general, may have the effect of determining, 
as Dr. Duchenne (de Boulogne*) has remarked, a prompt diminution 
of electrical contractility in the muscles of the paralysed member. 

2°. The affections which compose the second category are 
the product of more delicate lesions. These are, in fact, limited, in 
ra seemingly systematic manner, to the grey matter of the anterior 
•cornua, the entire extent of which they rarely invade; we see them 
often very exactly localised in the circumscribed oval space occupied 
by a group or cluster of motor cells (fig. %). 

The neuroglia, in the affected parts, becomes usually opaque, 

' Vide supra, p. 36. 

- Levier, * Beitrag zur Pathologie der Riickenmarksapoplexie.' Inaugural- 
dissertation. Bern, 1864. 

' Duriau, * Union Medicale,* t. i, 1859, p. 308. 

* Duchenne (de Boulogne), Observation, p. 246, loc. cit,, fracture of the 
vertebral column, about the middle of the dorsal region. The spinal cord 
softened for several inches, in the dorso-lumbar region. Enfeeblement of the 
^electrical contractility from the sixth day after the accident. 
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denser, strewn with numerona myelocytes and consequently exhibits 
the signs of inflammatory action. At the same time, the nerve- 
ceila present different degrees and different modes of atrophic de- 




FlG. 3, — Fragment of a transverse section of the ipinal cord taken from the lumbar 
region, in a ease of infailile tpinal paralgsis oecupying tha right inferior 
exlremti/. The right anterior cornu of gcej matter is cepresented. The 
lesions affect exclusively, the ant ero- external group of Derre-cells : a, cervix 
cornu posieriorii ; i, postero- external group of nerve-cells; e, antero-ei- 
ternal group. The cells of the latter group have completely disappeared, 
whereas those of groups b and d are perfectl; distinct ; d, ioternal group ; 
c, the coBiniissure. 

generation. But what are the elements first affected P Everything 
leads us to believe these to be the nerve-cells. It would, indeed, be 
difficult to comprehend how the alteration could show itself strictly 
localised in the vicinity of the cells if its starting-point were in the 
neuroglia. There are cases besides, in which the atrophy of a 
certain number, or even of a whole group, of nerve-cells is the only 
alteration which can be discerned, on histological examination. The 
connective web preserves its transparency, in those points, and all 
the characters of normal structure, with but few exceptions. There 
are other not less significant cases, also, where lesions of the neun^lis' 
appear much more developed about the central parts of a cluster 
of nerve-cells, than in the peripheral portion, and also much more- 
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manifest in the immediate neighbourhood of the cells themselves, J 
than in the intervals between them, so that they appear like so 
manj centres or foci, wheDce the inflammatory process radiated ont- 
wards for some distance iu every direction. On the other hand, it 
cannot be admitted that the irritation was originally developed in 
the peripheral portion and ascended to the central parts along the 
ankerior nerve-roots, for the latter generally present, on a level with 
the altered points of the cord, only comparatively trifling lesions 
and not at all of intensity proportionate to the lesions of the grey i 
matter. It appears evident, from all that precedes, that the motor 
nerve-ceUs are, in reality, the primary seat of the evil. Usually, it is ' 
true, the irritative process next invades the neuroglia, its second 
stage; and extends step by step to the different regions of the { 
anterior cornua; but that is by no means necessary. Hence 
we must, a fortiori, regard as a consecutive and purely accessory 
fact, the extension, in certain cases, of the morbid process to the 
antero*lateral fasciculi, in the immediate neighbourhood of the 
anterior cornua of grey matter.^ 

Infantile spinal paralysis is, up to the present, the most perfect I 
type of the affections which compose this category. The numeroua 
researches made recently in France, in reference to the spinal lesion* 
on which they depend, concur to indicate, as an essential fact, the 
profound alteration of a large number of motor-cells, in those 
regions of the cord whence the nerves emanate which supply the 
paralysed muscles.^ In the vicinity of the atrophied cells, the con- 
nective network almost always offers manifest traces of an inflam- 

] The views set forth above relative to tlie role of llje so-called motor nerve- 
cells in the patliogeny of progressive muscular atropliy, infantile paraljsis, 
acute central mjelitis, and of all llie amjotropliies arising from spinal causes, 
in general, were stated in-a lecture wliicli I delivered at La Salpfitriere in June, 
1868. Cf. Hajem, ' Archives de Physiologic,' 1869, p. 363. Charcot et 
Joffroy, id., p. 756. Duchenne (de Boulogne) and Joffroj, id., 1870. These 
views have 'been utilised in the recent work of Dr. Hammond : 'A Treatise 
on Diseases of the Nervous Sjsteiii,' Sect. iv. ' Diseases of Nerve-cells,' p, 
683. New York, 1871. 

^ On atrophy of the motor nerve-cells in infantile paraljsis, consult Prevost, 
in ' Comptea Rendus de la Soci6te de Blolngie,' i8fi6, p. 215. Charcot et 
Joffcoy, " Caa de Paraljsic Infantile Spinale, avec lesions des comes ant^rieures 
dc la substance grisc de la moelle ^piniere," in ' Archives de Physiologic,' p. 
135, 187Q, pis. V et vi. Parrot et Joffroj, iJ., p. 309, Vulpian, id., p. 316. 
H. Ro;;or et Damasoliino, " Reoherchea Anatomiques aur la Paralysie Spinale 
de I'Bnfance," in 'Gazette Medicale,' Nos. 41, 43, et suiv., 1870 (fig. 3). 
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matory process. Judging from the general aspect of the pheno- 
mena, we are induced to admit, as a highly probable hypothesis, 
that, in infantile spinal paralysis, a superacute irritative action sud- 
denly seizes on a large number of nerve-cells and makes them 
promptly lose their motor functions. Some cells, which have been 
but slightly attacked, will recover their functions some day, and this 
phase corresponds to the amelioration of symptoms which always 
supervenes at a certain period of the disease. Others, however, 
have been more severely involved, and the irritation of which they 
were the seat is transmitted along the nerves to the paralysed muscles 
which, in consequence, suffer trophic lesions of a more or less 
serious character.^ However it be, it is known that diminution 
or even loss of faradaic contractility may be observed, in certain 
muscles, barely five or six days after the abrupt invasion of the 
first symptoms. The emaciation of the muscular mass makes rapid 
progress, besides, and soon becomes evident. The alterations 
-which, on histological examination, are found in the affected mus- 
cles are these : firstly, simple atrophy of the primitive fasciculi with 
the transverse striae preserved ; and, secondly, the marks of a more 
or less active proliferation of sarcolem ma-nuclei on some isolated 
fasciculi. The accumulation of fat, sometimes seen in old cases, 
seems to be a purely adventitious phenomenon.^ 

Progressive muscular atrophy offers for our study the irritative 
atrophy of the motor cells in its chronic form.^ Here we are not 
concerned with a superacute irritative process suddenly invading the 
nerve-cells, and laying hold on a large number of them. These are 
now affected successively, one by one, in a progressive manner; a 
considerable number of them are spared, even in the most seriously 

^ Charcot et Joffroy, loc. cit. 

2 Ibid.^ loc, cit. ; Vulpian, loc. cit. 

^ On atrophy of tlie motor-cells in progressive muscular atrophy, see Luys, 
* Societe de Biologie/ i860. Dumenil (de Rouen), "Atrophic muscukire grais- 
^euse progressive, liistoire critique," Rouen, 1867. "Nouveaux faits relatifs a 
la pathogenic de Tatrophie nmsculaire progressive," in * Gazette hebdom.,' 
Paris, 1867. Lockhart Clarke, " On a Case of Muscular Atrophy," * British 
and Foreign Medico-Chirurgical Review,' July, 1872. " A Case of Muscular 
Atrophy," Beale's * Archives,' t. iv, 1867. " On a case of Muscular Atrophy," in 
*Medico-Chir. Transactions,' t. iv, 1867. 0. Schiippel, " Ueber Hydromyelus," 
in *Archiv der Heilkunde,' Leipzig, 1865, p. 289. Hayem, in 'Archives 
^e Physiologic,' 1869, p. 263, pi. 7. Charcot et Joffroy, in 'Archives de Physio- 
logic,' 1869, p. 355. 
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compromised regions, until nearly the last period of the disease. The 
development of the muscular lesions corresponds to this mode of 
evolution of the spinal lesions. Thus, it is rare that the trophic 
disorders affect simultaneously all the primitive fasciculi of a muscle ; 
hence it follows that the latter may respond, in a more or less im- 
perfect manner, to the command of the Will, and still enter into 
contraction under the influence of electrical excitations, even when 
its volume has been very markedly diminished.^ 

There exist, indeed, at least two very distinct forms of progressive 
amyotrophy correlated to an irritative lesion of motor cells. One 
of them, which is protopathic, arises exclusively from the lesion in 
question, and this form, primarily developed because of an original 
or acquired predisposition, tends, as of necessity, to become gene- 
ralised. In the other form, to which we called your attention a 
moment ago, the nerve- cell is only secondarily affected, consecutively 
on a lesion of the white fasciculi, for instance, and as it were acci- 
dentally. Progressive amyotrophy, in the latter case, may perhaps be 
called symptomatic, it has less tendency to become generalised, and 
its prognosis is certainly less gloomy.^ 

As regards adult spinal paralysis y and general spinal paralysis 
(Duchenne de Boulogne) pathological anatomy has not yet given 
any definite decision. But to judge from the symptoms, it is at 
least very probable that these affections also depend on a lesion of 
the motor nerve-cells of the anterior cornua. Adult spinal paralysis 
resembles that of childhood by the ffmost sudden invasion of motor- 
paralysis, by the tendency which it shows to retrograde, at a 
given moment, by the diminution or abolition of faradaic contrac- 
tility showing itself precociously in a certain number of paralysed 
muscles, and, finally, by the rapid atrophy which these same muscles 
constantly exhibit to a more or less marked extent. A slower 
evolution, often occurring in a subacute or chronic manner, a ten- 
dency to become generalised, especially evident in the first stages, 
frequent pauses, followed by invasion of hitherto untouched parts, 
distinguish, on the contrary, general spinal paralysis, and make it 
resemble progressive muscular atrophy, with which it is sometimes, 

^ Charcot, " Le9ons faites a la Salpetriere in 1870." See also Hallopeau, 
in 'Archives de M6decine/ Septembre, 1871, pp. 277, 305. 

2 On the two forms of progressive amyotrophy of spinal origin, see Charcot 
ct Joffroyin * Archives de Physiologic,' 1869, pp. 756, 757. Duchenne (de 
Boulogne) et Joffroy in * Archives de Physiologic,' 1870, p. 499., 



60 LESIONS OP THE BULBUS BACHIDICUS. 

very erroneously, confounded in clinical practice. The former, 
however, is clearly separated from the latter by the following 
characters : the muscles of an entire extremity or of portion of a 
limb, are struck^ en masse, in an almost uniform manner, with 
paralysis or atrophy; they present, at a period but little remote 
from the commencement of the disease, very marked modifications 
of electrical contractiUty ; usually, in conclusion, a period of 
recovery supervenes, during which the atrophied muscles regain, 
at least partially, their volume and their functions.^ 

Muscular lesions consecutive on affections of the bulbus racMdicus, 
This is a subject which has been, as yet, but little explored. How- 
ever some facts, which have accumulated until they now form a 
respectable number, gleaned from the history of labio-glosso- 
laryngeal paralysis and disseminated sclerosis {en plaques) tend to 
estabhsh that, in the case of the bulbus as well as in that of the 
spinal cord, irritative lesions of the white fasciculi have no direct 
influence on the nutrition of muscles. Those, on the contrary, 
which affect the motor cell clusters distributed over the floor of the 
fourth ventricle, or the fasciculi of nerve-tubes emanating from these 
aggregations may, as I have demonstrated, determine a more or less 
marked atrophy of the muscular fibres of the tongue, pharynx, 
larynx and orbicularis oris.^ 

The summarised account which has been laid before you will suf- 
fice, I hope, to place in prominence the remarkable role which, ac- 
cording to the most recent res#rches, lesions of the anterior nerve- 
cells play in the production of trophic muscular disorders consecu- 
tive on alterations of the spinal cord. This role does not seem 
doubtful in the pathogeny of infantile paralysis and of the different 
forms of amyotrophy of spinal origin. Its influence is, certainly, 
less distinctly demonstrated, though still highly probable, as regards 
hsematomyelia, acute central myeUtis, and, in a word, all the irri- 
tative affections of the spinal cord in which the grey axis is found to 
be involved. On the other hand, the absence of all participation on 
the part of the white fasciculi, and of the posterior cornua, in the 

? Duchenne (de Boulogne), * De Telectrisation localisee/ 3rd edition. 

2 Compare Charcot, " Note sur un cas de paralysie glosso-laryng6e, suivi 
d'autopsie," in 'Archives de Physiologic,' 1869, pp. 356, 636, pi. xiii. Obs. 
de Catherine Aubel. Duchenne (de Boulogne) et Joffroy, *• De I'atrophie aigue 
et chronique des cellules nerveuses de la moelle et du bulbe rachidien,'* 
•Archives de Physiologic,' 1870, p. 499. 
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development of the muscular afifections in question is a fact which 
henceforth rests on abundant evidence. 

This acknowledged, gentlemen, we have cause to inquire why 
lesion of the motor nerve-cells induces that of the muscular fibres, 
whilst even the gravest irritative alterations of the white fasciculi 
have no direct influence on the nutrition of the muscles. 

With respect to the first point, one cannot fail to imagine more 
or less plausible hypotheses which, however, are evidently premature. 
The teachings of experimental physiology cannot be called to our 
assistance here ; its methods of procedure, inferior to those of disease 
in that respect, are not sufficiently delicate to allow the nerve-cells to 
be attacked in an isolated manner. We must therefore, confine 
ourselves, at present, to registering the facts as they are ofi'ered us 
in clinical practice, illustrated by pathological anatomy, and to point 
out that the motor nerve-cells, comparable in that respect to the 
peripheral nerves, possess the power, when they have become the 
seat of irritation, of modifying, by remote action, the vitality 
and structure of the muscles. 

As regards the second point, if what we have said concerning 
the eflfects of nerve-irritation be referred to, it may seem contra- 
dictory, at first sight, that the nutrition of the muscles should not be 
affected when the white fasciculi of the cord are occupied by inflam- 
mation. To show that the contradiction is only apparent it will 
suffice, however, to remind you that, in spite of the analogy of com- 
position, the white columns are not at all comparable to the nerves. 
Experiments, in fact, reveal, in the latter, properties which are not to 
be found in the former, and vice versa. Anatomy also shows that 
the nerve-tubes which constitute the nerves are but to a very small 
extent the direct continuation of those which, by their union, form 
the white substance of the cord. These fasciculi appear to be almost 
entirely composed of fibres which, arising either in the encephalon 
or in the cord itself establish, after the manner of commissures, 
communications between the spinal cord and the brain, or between 
different points of the grey spinal axis. It was to be anticipated, 
from this, that, in many respects, the white fasciculi of the cord would, 
under the influence of irritative lesions, behave differently from the 
peripheral nerves. 

When I formed the idea of laying before you, gentlemen, the 
principal facts relating to the nutritive disorders which make their 
appearance consecutively on affections of the nervous system, I hoped 
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that my task might be brought fairly to an end, in the course of 
two lectures. But, according as I advance in this exposition, the 
importance and extent of the question display themselves in all 
their distinctness. Notwithstanding the details which I have already 
given, I am far from having exhausted the subject, and I dare to 
hope that you will not have cause to regret the time that yet remains 
to be dedicated to its study. 



LECTURE III. 

DISORDERS OF NUTRITION CONSECUTIVE ON LESIONS OF 

THE SPINAL CORD AND BRAIN. 

Summary. — Cutaneous affections in sclerosis of the posterior columns: 
papular or lichenoid eruptions, urticaria, zona, pustular erup- 
tions ; their relations with the fulgurant pains ; the former- 
appear to arise from the same organic cause as the latter. 

Eschars of rapid development {acute bed-sores) in diseases 
of the brain and .spinal cord. Mode of evolution of this^ 
skin-affection: erythema^ bullce, mortification of the derma, 
accidents consecutive on the formation of eschars : a, putrid 
infection, purulent infection, gangrenous emboli; h, simple 
purulent ascending meningitis, ichorous ascending mefiingitis. 
Acute bed-sore in apoplexy symptomatic of circumscribed cere- 
bral lesions. It appears principally in the gluteal region of 
paralysed extremities ; its importance in prognosis. Acute bed- 
sore in diseases of the spinal cord ; it generally occupies the 
sacral region. 

Arthropathies depending on a lesion of the brain or spinal 
cord. A. Acute or subacute forms ; they appear in cases of 
traumatic lesion of the spinal cord ; in myelitis occasio?ied by 
compression (tumours, Potfs disease), in primary myelitis, in 
recent hemiplegia, connected with cerebral softening. These 
arthropathies occupy the joints of paralysed limbs, B. 
Chronic forms ; they seem to depend, like amyotrophies of spinal 
origin, on a lesion of the anterior cornua of the grey axis ; ob- 
served in posterior sclerosis {locomotor ataxia) and in certain 
cases of progressive muscular atrophy. 

Gentlemen, — ^In treating of the nutritive disorders determined 
by lesions of the peripheral nerves, I gave you to expect that these 
consecutive affections would, for the. most part, be represented in 
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cases of lesions of the spinal axis. It is true^ we shall not always 
find here a servile imitation ; indeed, as a general rule, the trophic 
disorders of cerebral or spinal origin, as we shall often have occasion 
to note, bear with them the distinctive stamp of their cause. But 
there are circumstances in which the resemblance between affections 
of central origin and those which depend on a lesion of the peri- 
pheral nerves is so striking that discrimination may be a most 
difficult task. We will cite, as examples of this class, certain cuta- 
neous eruptions which sometimes supervene in the course of ataxia. 

I. 

The cutaneous affections , to which we have just alluded, may 
be classified as follows : a, papular or lichenoid eruptions ; i, urti- 
caria ; c, zona ; d, pustular eruptions, analogous to ecthyma. 

The following, in a few words, are the results of my observations 
on this subject. It is not rare to see the skin of the legs and thighs 
become temporarily covered with a more or less confluent papular 
or lichenoid eruption, consequent on paroxysms of the fulgurant or 
shooting pains, characteristic of locomotor ataxy. In the case of a 
woman, at present under treatment at La SalpStriere, enormous patches 
of urticaria are produced, at every paroxysm, over the parts where the 
keenest pains are felt. In another case, the skin of the right gluteal 
region becomes covered with an herpetic eruption, limited however to 
the course of the nervous filaments which convey the pain. Finally, 
a third patient presented, under analogous circumstances, still more 
remarkable phenomena. This woman, aged sixty-one years, was 
received into the hospital on account of blindness Csclerous atrophy 
of the optic nerves) about eight years ago ; she is now suffering 
from well-marked locomotor ataxia. In her case, the evolution of 
the disease has been very rapid, for the first paroxysms of shooting 
pains date from the month of March, 1865, and in July, 1866, the 
incoordination was so far advanced as to render walking difficult. 
One of these fits, which happened in June, 1867, was of exceptional 
intensity. The pains which were really horrible, seemed fixed, during 
several days,along the course of the cutaneous branches of the right 
lesser ischiatic nerve, and of that supplying the levator ani.i 

' The nerve called "releveur de Tanus" by French anatomists, is a branch 
of the fourth anterior sacral nerve, although the muscle, bearing the same name, 
receives twigs from the superficial perineal nerve (S.). 
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Daring this time, the corresponding jiarta of the skin became 
covered with a great number of pustules, analogous to ecthyma, 
some of whicb proved the starting points of deep ulcerations. Besides 
this, a rounded eschar of about two inches in diameter, which in- 
volved the derm nearly throughout its whole thickness, developed 
in the right sacral region, a few inches from the median line im- 
mediately under the extremity of the coccyx. The sore persisting 
after the elimination of the sphacelated parts, cicatrisation was not 
complete until two months had elapsed. In another paroxysm, the 
flashing pains followed the direction of the vertical portion of the left 
internal saphenous nerve, and a pustular eruption was soon thrown 
out on the skin of the regions to wliich this nerve is distributed. 

There is one character common to all these eruptions, and it is 
of a kind to show that we have not here to deal with common dis- 
orders, — they all make their appearance concurrently with certain 
intense and persistent exacerbations of the specific pains, which are 
in some sort pathognomonic of fasciculated sclerosis of the posterior 
columns, which it is customary to call fulgurant or flashing pains. 

Let me add, as another character, that the eruptions in question 
habitually show themselves along the course of the nerves invaded 
by the fulgurating pain. 

From what precedes yon will observe that the existence of those 
cutaneous eruptions seems closely connected with that of the ful- 
gurant pains : hence it becomes at least very probable that one and 
the same organic cause presides over the development of both the 
former and the latter. 

What, then, is the reason of the presence of fulgurant pains 
among the symptoms of sclerosis of the posterior columns ? I do 
not desire to eater to-day upon a long discussion of this question 
whicb will meet us again ; it will suffice, at present, to tell you that, 
in all probability, these pains depend upon the irritation set up, 
during their intra-spinal course, in those of the nerve-tubes emanat- 
ing from tJie posterior roots whicb, under the name of internal 
radicular fasciculi, [internal fibroin masses of ike posterior roots in 
■the nomenclature of Kolliker),i pass, for a certain extent, through 
the area of the posterior columns before penetrating the posterior 
■corn u a of the grey matter. 

It appears but little possible to connect the fulgurant pains with any 
■one of the following lesions : i°, atrophy of posterior roots, before 
' Kolliker, 'Histologie Humaioe,' P. i, pp. 345, 346. 
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CBlering the cord; a^ posterior spinal meningitis; 3^ sclerosis of 
the posterior comoa of the grey matter ; 4^^ irritative lesions of 
the spinal ganglia or of the peripheral nerves, — for these pains hav» 
been met with in a certain number of ataxic cases in which post- 
mortem examinations have demonstrated the absence of all lesioud 
of the kinds enumerated. 

In support of this proposition allow me^ gentlemen, to recall the 
results of the autopsy which Dr. Bouchard and I made, in the caso 
of a woman who died in this hospital, during the first period of 
progressive locomotor ataxia.^ This pati^t had experienced the 
special paroxysmal pains, in a high degree, lasting for some GSte&Oi 
years, until the epoch of her death caused by an adventitious disease* 
No sign of motor incoordination had ever shown itself. The 
patient walked with ease, without throwing forward the 1^, or 
stamping with the heel, nor did closing the eyes affect her certainty 
of movement. On post-mortem examination, we saw that the pas-* 
terior roots had preserved their normal characters, and beyond some 
equivocal traces of meningitis, the only perceptible lesions miet with, 
occupied the posterior columns and consisted of a multiplication of 
neuroglia-nuclei with thickening of the meshes of the reticulum, but 
without concomitant alteration of the nerve-tubes. To complete* 
the demonstration, I could cite many cases of the same kind where 
the fulgurant pains had been likewise very intense, and where, on a 
post-mortem examination, I was unable to discover the existence of 
any alteration whatever, either in the posterior grey comua, or in* 
the peripheral nerves, or in the spinal meninges. 

IVom this it would appear necessary that we should seek, in the 
irritative alteration of the posterior columns of the spinal cord, the 
starting point of the fulguraut pains of ataxic patients. But it 
seems scarcely probable that all parts of these fasciculi ought to be 
indiscriminately arraigned on this count; everything, on the contrary,, 
induces us to believe that the sensitive fibres, issuing from the pos-^ 
terior roots, which compose a portion of th& internal radicular fasciculi 
should alone be incriminated. These fibres would participate, from 
time to time, periodically, in the irritation whose permanent seat is 
in the columns themselves; and thus would be produced those 
paroxysms of shooting or flashing pains which,, iu accordance witb 

^ *' Douleurs folgurantes de I'ataxie, sans incoordinatioa des mouvements». 
sclerose commen9aiite des cordons post6rieurs de la moelle epiniere/' in^ 
' Comtes Rendiis des Seances et M^moires de la Societe de Biologie/' 1866. 
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s veU-known physiological law are referred to the periphery, 

althongh in reality due to a central cause. 

How are we to understand the appearance of the cutaneonj 
eruptions sometimes observed in ataxic patients, at the very time of 
the occurrence of fulgurant paroxysms of abnormal intensity ? it 
ia certain that the nerve fibres which form the internal radicular 
fasciculi are not all sensitive ; there are, for instance, at least some 
amongst them which assist in tlie accomplishment of reflex actions ; 
there are others also, no doubt, at least it is what these cutaneous 
eruptions tend to demonstrate, wliich belong to the system of centri- 
fugal nerves and which possess a more or leas direct influence over the 
exercise of the nutritive functions of the skin. The irritation of the 
latter class of fibres, an irritation more diihcnlt to set up than that 
of the sensitive fibres, should be invoked to explain, in the cases I 
have above alluded to, the production of papular affections at one 
tinae, and, at another, of vesicular, pustular, or gangrenous disorder. 

Are the posterior fascicali the only departments of the spinal 
cord, the irritation of which is capable of determining such affec- 
tions ? This is a question whicJi must remain unanswered for the 
present. All that can be said is that such eruptions have not yet 
been observed, except where there was some complication, in casce 
of irritative lesions confined to the antero -lateral columns, or to the 
anterior cornua of the grey matter; and as to the part which the 
posterior cornua may play, in this respect, we are in the mo^ 
complete ignorance upon that subject. 

On the other hand, some facts have been collected which tend to 
estabhsh that zona is sometimes developed under the direct influence 
of partial lesions of the encephalon. Thus, in the ctise of an aged 
woman attacked with hemiplegia, whose history has been recorded by 
Dr. Duncan, an eruption of zona appeared on the thigh of the para- 
lysed side; motor paralysis had supervened almost simultaneously 
with the eruption, and both passed away nearly at the same time.^ 

In the case of a child, recorded by Dr. i'ayne, the zona, wjiicii 
marked out the course of superficial branches of the anterior crural 
nerve, showed itself three da.ys after the development of a hemi- 
plegia occupying the same side of the body as the eruption.' 
These cases, which can be multiplied, are undoubtedly very inter- 
esting; unfortunately, they have been related iu a very summary 

I ' Jonmal of Cutwieous Medicine,' &c., 69. Eraamus Wilson, OctobGr, i8(i8. 

" 'Btitish MediciJ Journal,' AuRust, 1871. 
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manner only^ and caution is needed^ I think^ in drawing conclusions 
from them^ which may prove premature. I can^ in fact^ cite a case 
in many respects analogous to the preceding, which I recently 
observed at La SalpStriere, and where the cause of the zona was 
most probably the irritation of a peripheral nerve. Here again^ 
the seat of the vesicular eruption was in the inferior extremity of 
the paralysed side, where it followed the distribution of the super- 
ficial twigs of the cutaneous perineal nerve. It showed itself also, 
simultaneously with the hemiplegia which, making an abrupt 
appearance, was correlated to the formation in one of the cerebral 
hemispheres of a focus of ramollissement, itself being determined by 
the embolic obliteration of a posterior cerebral artery. As to the 
zona, it was produced, I believe, after the following mechanism ; a 
spinal arterial branch,^ arising, no doubt, from one of the lateral 
sacral arteries was, on a post-mortem examination, found to be ob- 
structed by a bloo,d-clot, and to form a comparatively voluminous 
cord, adhering to one of the posterior spinal roots of the cauda 
equina. It is probable that, on its passage through the sacral 
foratnen, this arteriole, exceedingly distended by the thrombus had 
compressed either the spinal ganglion, or an initial branch of the 
ischiatic nerve, so as to set up irritation in it. A vegetating ulcera- 
tion, which was noticed on one of the sigmoid valves of the aorta 
appears to have been the starting point of all the accidents which 
we have just described.^ 

You will observe that, in this case, the coexistence of the hemi- 
plegia and of the vesicular eruption resulted to a certain extent from 
a fortuitgus coincidence. However it be, in default of zona, there 
are other trophic disorders of the skin, the existence of which 

I One of the rami medulla spinalis, see N. Radioger, ** Arterienverzweigung-, 
m dem Wirbelcanal, &c.," in * Verbreitung des Sympathicus/ p. 2, Miinchen, 

1863. 
^ The following are the principal details of this case which presents a fine 

example of ulcerous endocarditis, with multiple emboli and a typhoid condition. 

The patient Lacq, .... aged 22 years, a soldier, was admitted on the 28th 

December, 1870, to the Salpetriere ambulance (fever ward). He had been 

suffering, it seems, from an intense fever for two or three days. On the day 

of admission the following symptoms were noted : severe cephalalgia, pains in 

the loins, diarrhcea. The patient cannot swallow the smallest quantity of 

liquid without being taken with nausea and vomiting. Skin hot, pulse very 

frequent. It was regarded as a case of typhoid fever. Noisy delirium during 

the night. Next day, 29th December, was noticed the existence of an almost 

complete hemiplegia of the left side. The paralysed members were not rigid ; 
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may sometimes be attributed to the influence of an encephalic lesion^ 
This is a fact which, I hope at least, will soon be placed beyond 
doubt. 

II. 
Eschars of rapid development. Lecuiiius acntns : acute bed-sore} — ■ 
iucomplete facial paraljsis, on the left side, likeirise existed. Tlie ejes are 
CouE tan LI J directed to the right side, and there is njstaginua. Fulse I30; 
rectal temperature 40'5° Cent. On the breast, fore-arms, and tbigbs, the akiu 
show3 a great number of little ecchjmoses, somewhat resembling flea-bites, — 
frequent respirations, Kibilaut rales. — Tympanitis. On the antero-ettemat 
surface of the left paralysed le^, there exists aa eruption of zona which 
answers exactly to the distribution of the auperScial twi;;; of the cutaneous 
periueal branch of the luusculo- cutaneous nerve. The first group of vesicles is 
seen above and below tbe patella; a larger group is disposed io a vertical 
straight line which descends to the middle third of the leg; tiie third group 
occupies the neck of the foot before and inside of the external malleoloa. The 
eruption is tolerably developed. It is remarked that some traces of it ei:istcd 
the day before, — that is to say, previous to the hemiplegia. On the 3otli, the 
eruption is in full vigour. The patient succumbs at 4 o'clock in the afternoon. 

Aatopsi/. — One of the sigmoid valves of the aorta is ulcerated and covered 
with vegetations, fibrinous, soft and reddish iu appearance. The mesenteric 
glands are somewhat red and swollen, but there exists no trace of dothien- 
enterical eruptions or ulcerations in the srnall or large intestines. Numerous 
eccliymoses are observed on the visceral and parietal pleura;, in the pericardium, 
and in the peritonenni. The spleen and kidneys present infarcti in different 
stages of development. Hight cerebral hemisphere ; on many points of the 
occipital lobe the pia mater, which is much injected, presents large patches of 
sanguine suffusion. The lobe itself is softened throughout nearly its whole 
extent ; the cerebral matter there assumes a greyish colour, and at one point 
in the midst of the softened parts we note an efiusion of blood, as big as an 
almond. The posterior cerebral artery of the same side is completely obliterated 
by a thrombus. The spinal cord, prepared with chromic acid, and examined in 
tliiu sections, presents no perceptible alterations. At the caudit equina, on the 
left side, we found adhering to one of the posterior spinal roots which give 
origin to tho sacral jilexus, an arteriole (spinal branch, arising from the lateral 
sacral artery] distended by a blood-clot. The obliterated artery, equal in size to a 
crow-quill, may be followed from the point where the root has been cut not far 
from the corresponding sacral foramen, to the spinal cord ; upon this it can 
still further be followed the whole length of the lumbar enlargement, where it 
ascends along the posterior median fissure, contrary to the usual arrangement 
of the posterior spinal arterial plexus. 

* Decubitus (when qualified by the adjectives aculm, chronicus, ominoius) 
signifies, not the position of the patient in bed, but the bed-sores supposed 
to result from such position. This terra, thougli etymologicaliy objectionable, 
is generally employed in foreign hospitals. As its adoption in this translation 
might confuse, and appears to he unnecessary, the term " bed-sore " has been 
substituted (S.). 
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I hasten to leave the question of eraptions occurring in locomotor 
ataxia^ which, on the whole^ have but a secondary importance^ in order 
to draw your attention^ in a very special manner^ to another affection 
of the skin which holds a most important position in the clinical 
history of a considerable number of the diseases of the brain and 
spinal cord. 

The cutaneous affection^ which I am about to discuss^ shows 
itself at first under the form of an erythematous patchy on which 
vesiculffi and bullse are rapidly developed ; it terminates very often 
in mortification of the skin and subjacent tissues. 

Usually it occupies the sacro-gluteal regions; but it may also 
appear almost indifferently on all parts of the trunk or members 
subjected^ in the decubitus^ to a somewhat continuous pressure. 
Even a very slight and very short pressure suflices to make it 
appear in certain cases. Finally, there are other cases still, thoagh 
these indeed are very exceptional, in which it seems to be pro- 
duced without the intervention of the least pressure or of any 
"Other occasional cause of the same kind.^ 

This is a very different affection from all those various eraptions 
which are so commonly remarked over the sacrum in patients con- 
demned by different disorders to long maintain a recumbent position 
in bed. These eruptions which are sometimes erythematous and 
lichenoid, sometimes pustular and ulcerous, sometimes papular, 
having a deceptive resemblance to syphilitic sores {plaques mu- 
fueuses), are generally occasioned by repeated and prolonged contact 
with irritating substances, such as urine or faecal matters. They, 
as well as acute bed-sore, may become the starting points of genuine 
eschars ; but the acute bed-sore is distinguished from the former 
by important characters, namely : firstly, by appearing shortly after 
the commencement of the primary disease, or following on a sudden 
exacerbation ; and, secondly^ by a very rapid evolution. 

On account of the peculiar interest belonging to it, the affection^ 
in question, certainly deserves to be designated by an appellation pro* 
per to itself. One of the few authors who have made it a special study^ 
Herr Samuel, has proposed to characterise it by the name oi decubitus 
acutus or eschar of rapid formation. He desires thus to distinguish it 
from decubitus cironicus, that is, from the dermal necrosis which 

^ Brown-S6qnard, * Lectures on the Central Nervous System/ Philadelphia, 
i868, p. 248. Couyba, *Des Troubles Trophiques/ &c., Th^se de Paris, 1871 
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-appears long after the invasioti of the disease which occasiona its 
existence. We propose to accept this appellation, whilst reminding 
you, however, that the inortiJicatioa of the skin is not everything 
in demibitus acidns} It answers, on the whole, to the most ad- 
vanced phases of the morbid process. It may happen, indeed, that 
the vesiculiBor bullEe will dry up and disappear without that portion 
■of the derm, on which they were seated, presenting the least trace of 
necrosis. This is principally observed when they are produced on 
parts where the pressure has only been of short duration, of httle 
intensity, and, so to speak, accidental, as over the ankles, on the 
inner surfats of the knees, the legs, or the thighs. Now, it behoves 
you to be able to recognise the significance of these vesiculse and 
bullffi, from their first appearance on the scene ; for, even at that 
period, they enable us under certain circumstances to formulate a 
prognosis, with certainty. 

The opportunity has been given me, many times, of following as 
it were day by day, hour by hour, the evolution of the acute bed- 
sore, in cases of apoplexy consecutive on htemorrhage, or on soften- 
ing of the brain which we so often meet with in this hospital.^ 

I can refer to the observations I made in regard to this, in the 
general description which follows, for I have been able to establish, 
from another stand-point, that the acute bed-sore connected with 
braio-diseases docs not essentially differ from that which arises under 
the infiuence of spinal lesions. 

Some days or even some hours only after the manifestation of the 
■cerebral or sjiinal affection, or again, following on a sadden exacer- 
bation of these affections, there appear on certain points of the skin 
one or many erythematous patches, variable in extent and irregular 
in shape.' The skin there has a rosy hue, sometimes it is dark red, 
•and even violet, but the colour disappears momentarily on pressure 
with the finger. Under somewhat rare conditions, which hitherto I 
have met with almost entirely in cases of spinal lesions, there ap- 
pears besides, involving the derm and subjacent tissues, an apjia- 
rently jjAlegmoitous iutiK/'actioa, which may he accompanied some- 

' See note ', p. 69. 

' Charcot, " Note sur la farmation rapide d'unc eschare a la fesse dn ctite 
psraljsc dans rh&miplegie recento de cause certbrale," ' Archives de Phjaiol. 
normale et pathol.,' t. i, 1868, p. 308. 

' I have ascertained, anatomicuUf, tliat in such cases the derm is infiltrateil 
■with leucocjteB, aa happens in erjsipelas. 
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times by acute pain^ if the region has not been previously smitten 
with ansesthesia. 

On the morrow^ or after-morrow^ vesiculse or bullse make their 
appearance towards the central part of the erythematous patch;, 
they contain a liquid^ sometimes colourless and perfectly transparent^ 
.sometimes more* or less opaque^ reddish^ or brown-coloured. 

Matters may remain so, as we have already mentioned, and then 
the vesicles and blebs soon wither, dry up, and disappear. At 
other times, however, the elevated epidermis becomes torn, drops off 
in pieces, and lays bare a bright red surface strewn with bluish and 
violet points or patches, corresponding with a sanguine infiltration 
of the derm. In such cases the subcutaneous connective tissue, and 
sometimes even the subjacent muscles are themselves already invaded 
by sanguine infiltration. This fact I have repeatedly verified by 
post-mortem examination. 

The violet patches extend rapidly in width and their edges soon 
run together and unite. A short time after, there supervenes in the 
affected part, a mortification of the derm which, at first superficial, 
soon grows profound, from that time, the eschar is constituted- 
Later on comes the development of the work of reaction and elimi- 
, nation, followed, in favourable cases, by a period of reparation whicb 
is too often impeded in its course. It is unnecessary for me, I 
think, to expatiate on this point. 

I have been occupying your attention with minute details, but I 
trust I shall induce you to acknowledge that they have their own 
peculiar interest. E. Bright thought them sufficiently worthy of 
notice and novel enough to believe he should insist upon them m 
his " Eeports of Medical Cases,'* and should get wax models made 
of the bullse of acute bed-sore, observed in a case of traumatic 
paraplegia.^ These models still figure, no doubt, in the museum of 
Guy's Hospital. 

' It will not be deemed inappropriate to quote here the remarks which R. 
Bright has appended to his cases of afiPections of the spinal cord, with rapid 
formation of bullse and eschars, which he has consigned to his *' Reports of 
Medical Cases," (t. ii, * Diseases of the Brain and Nervous System,' London, 
1 831). First comes a case where softening of the spinal cord supervened, 
without any known extenial cause, in a young woman aged 21 ; the lesion 
occupied the lumbar enlargement immediately above the cauda equina. The 
case suggested the following reflections : 

'•Another curious circumstance connected with paralysis of the lower 
extremities is illustrated, by this case : — the tendency which is observed in such 



Since then, as far as I know, this subject has but slightly ap- ' 
rested the attention of observers, with a few rare exceptions.' It 
would be unjust, however, not to acknowledge that, in cases of typhus 
and typhoid fevers, a cutaneous affection, which offers the closest 
analogies with this disorder and which, perhaps, partly depends on 
analogous conditions, has been minutely described iu France by 
Piorry,^ and in Germany, by Pfeiifer.^ 

Let us return, gentleuieu, to the bed-sore provoked by diseases 
of the nervous centres. You know too well the accidents which 
eschars, from whatever cause arising, are capable of engendering for 
me to indulge in a detailed description. Allow me, however, to 
sketch out in a few words the principal amongst them, for you must 
expectto see them often figuring in the last period of a great number 
of affections of the brain, and especially of the spinal cord. 

The eschars, if they but attain a certain extent, constitute, as yoa 
are aware, dangerous foci of infection j and, in fact, putrid intoxica- 
affectiona to tlie formation of vesioatioca or bailie, wLicli fiequently make 
tbeir appEaranoe in a night, od some part, as the knee, the ankle, or the 
inatcp, where accidental pressure or irritation has taken place; they contain a 
iinipid fluid which after a few dajs becomes opaque. It has Boaieliaies struct 
me that this connexion between interrupted nervous action and the formatioa 
of bulla;, might hereafter be found to throv light on that most singular 
disease herpes zoster which, from the peculiar pain with which it is accom- 
panied, as well as from its strict confinement to one side of the bod;, seema to 
be connected with some peculiar coudilion, perhaps the distension of the 
sentient nerves." (p. 383.) 

Three other cases relating to traumatic lesions of the spinal cord (caused bj 
a fall from a height, the passage of a wagon, &c.) are commented on as follows : 

"The two most remarkable points to be incidentally noticed in the fore- 
going cases are, first, the diseased state of the bladder, resulting from its 
diminished power to resist injury, and from the changes taking place in the 
condition of the urine, detained in its moat depending part, wliiii hecomoa 
one of the most frequent causes of fatal irritation ia paraplegia ; — and secondly, 
we observe the occurrence of bullte on the paralysed limbs, to which circuat 
stance I have already alluded in some remarks made at p. 383 ; the general 
inability to resist injury is likewise marked by extensive sloughing of all the 
paralysed parts on which pressure is made." (p. 423.) 

' After R. Bright, we must specially refer to Sir Benjamin Brodie {" Injuries 
of the Spinal Cord," 'Med.-Chir. Transactions,' t. xx, 1837,) and Brown- 
Scquard [loc cit). 

' A. Tonzt, " Des dermopathiea et des dermonecroses Bacro-coccygiennes," 
Theses de Paris, 1853. 

' Kerchenstfiiuer's " Bericht," in 'Henle und Pfeufer's Zeitschrift fur ra. 
tiouelle Medicin,' Bd. v. See also Wunderlich. 'Pathologic,' t. ii, p. 285. 
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tion, denoted by a more or less intense remittent fever^ is one of the 
complications they most commonly provoke. 

Next comes purulent infection, with prodaction of metastatic 
abscesses in the viscera.^ This species appears to be seldom met with. 

We shall also notice gangrenous emboli. In this variety, thrombi 
impregnated with gangrenous ichor are transported to a distance and 
give rise to gangrenous metastases, which are principally observed 
in the lungs. This is a point upon which Dr. Ball and myself have 
insisted in a work published in 1857.^ But long before us, and 
"even long before the theory of embolism had been Germanised, 
M. Foville had expressed his opinion that a considerable number of 
cases of pulmonary gangrene, observed in the insane, and in different 
diseases of the nervous centres, are caused by ^Hhe transport into the 
lungs of a part of the fluid which bathes the eschars of the breech.'^^ 

The process of mortification tends gradually to invade the 
"deeper tissues. The ruin that results is sometimes carried to the 
highest degree; thus the trochanteric serous bursse may be laid 
open, the trochanter denuded of its periosteum, the muscles, the 
nerve-trunks, and arterial branches of a certain calibre laid bare. 
But the most dangerous accidents are those determined by the 
denudation and loss of substance of the sacrum and coccyx, the de- 
istruction of the sacro-coccygean ligament, and the consecutive open- 
ing of the sacral canal or arachnoid cavity. In consequence of 
these disorders, the pus and the gangrenous ichor may proceed to 
infiltrate the fatty cellular tissue which envelops the dura mater, 
or even, if this membrane be destroyed in any point, it may pene- 
trate into the cavity of the arachnoid.^ 

Under such circumstances, grave cerebro-spinal complications 

^ Billroth and Wackerling, in ' Langenbeck's Archiv fiir Klin. Chir./ £d. i, 
1 861, § 470. Fracture of the sixth dorsal vertebra, rapid formation of eschar 
on sacrum. Manifest symptoms of pyaemia: six or eight abscesses on the 
surface of the kidneys. Midderdorf, ' Knochenbriich/ § 62. Fracture of 
the eighth dorsal vertebra. Bapid formation of eschar ; pjssmia ; metastatic 
abscesses in the lungs. 

^ '' De la coincidence des gangrenes viscerales et des afiPections gangrlneuses 
'extferieures, in 'Union Medicale/ 26 et 28 Janvier, i860. 

" 'Dictionnaire de Med. et de Chir. Prat.,' t. i, p. 556. 

* B. Brodie, he, cit,, p. 153. Velpeau, 'Anatom. Chirurgicale.' Ollivier 
(d* Angers) 'Traits des maladies de la moeUe fepini^re,' t. i, pp. 314, 324, 3rd 
edition, 1837. Moynier, " De I'eschare du sacrum et des accidents qui peu- 
vent en resulter " (' Moniteur des Sciences Medicales et Fharmaceutiques,' Paris, 
1859). Lisfranc, * Archives Gen^rales de M6decine,' 4e ann^e, t. xiv, p. 291. 
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Bnperrene; they may be collected into two principal classes. Ail 
one time we see a simple purulent ascetiding meningitis ; at aDothtfj 
a sort of iclwrotis ascending meningitis, of which Lisfranc and 
Baillai^er have reported many remarkable examples. In such a 
■case, it is found that a puriform, greyish, acrid, and fcetid liquid 
steeps the meninges and the cord itself, sometimes the lower part 
only is bathed in it, sometimes the whole cord. This liquid is oc- 
casionally found at the base of the encephalon, in the fourth 
ventricle, in the aqueduct of Sylvius, and even in the lateral ven- 
tricles. In all these points the cerebral matter is discoloured at 
its surface and to a certain depth, taking a slaty bluish tint which 
has several times been considered, but very wrongly, as constituting 
■one of the characters of gangrene of the brain. ^ M. Baillarger 
waa the first, 1 believe, to recognise the real nature of this altera- 
tion. What we have fo note there is, above all, a phenomenon of 
imbibition, maceration, and dyeing. Eemark that always, when 
ichorous cerebral meningitis has a sacral eschar as its starting point, 
the slaty tint ia found throughout the whole extent of the spinal 
cord, it is constantly better marked there than in the encephalon, 
and more manifest the nearer you keep to the eschar. On the con- 
trary, in the case where a aanious ulcer of the face, a cancroid for 
instance, after having destroyed the bone, has denuded the dura 
mater, the slaty coloration induced by ichorous maceration may, aa 
I have many times observed, remain hmited to the anterior lobes of 
the brain, in the regions corresponding to the bottom of the ulcer. 

To these complications which I have been only able to indicate in 
a very summary manner, we must with OUivier {d' Angers) connect 
the grave cerebral or cerebro-spinal symptoms, aa yet but ill-defined, 
which rapidly terminate life in a great number of cases of disease 
of the spinal cord. 

We have now to enter upon details and to show you the prin- 
cipal circumstance s under which acute bed-sore is produced, under 
the influence of lesions of the brain and of the spinal cord, as well 
as the varieties of position and of evolution which it presents, 
according to the variety or seat of the lesion which has provoked its 
appearance. We shall alao have to inquire whether the mode of 
production of this trophic lesion of the skin comes under the 
general theory which we have hitherto had to accept. With this 
' Dubois (d'Amiena), ' M^moirea de I'Acadcmie de Medecine,' t. xsTii, p. 50, 
iS6s, 1866. 
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aim, we shall successively review the different affections of the brain 
and of the cord which may give rise to acute bed-sore. 

A. Of acute bed'Sore in apoplexy symptomatic of cerebral lesions 
in focal centres. It is especially observed in the apoplexy consecu- 
tive on intra-encephalic haemorrhage, or on partial softening of the 
brain. But it may also be produced in meningeal hsemorrhage, in 
pachymeningitis, and finally in cases when intra-cranial tumours- 
give rise to apoplectiform attacks. The latter have often given me 
opportunities for observing it in patients attacked with partial ence- 
phalitis caused by wounds received in battle.^ 

' The courtesy of my colleague, M. Cruveilhier, surgeon to La Salpetriere, 
enables me to record the following fact, which I give as an example of the 
last-mentioned class. 

The patient, Louis Ernst, a Saxon soldier, was picked up, at Yilliers, on the 
field of battle, Nov. 30, 1870, and brought to the ambulance of La Salpetri^re, 
the same evening about nine o'clock. A bullet had traversed his skull^ 
piercing it through and through ; one of the orifices was situated on the upper 
part of the forehead, a little to the left of the median line ; the other, on the 
right side, about the middle of the parietal bone. The cerebral substance pro- 
truded, like a mushroom, through the last-named orifice. The temporal region 
and the upper eyelid of the right side were ecchymosed and tumefied ; pro* 
found coma. December 3rd, somnolence; the patient, when interrogated 
sharply, mutters some inarticulate sounds ; he puts out the tongue perfectly, 
when told ; deglutition proceeds with e^se. Almost complete hemiplegia is 
found to exist, with flaccidity of the muscles of the members of the right side. 
Erom time to time, without provocation, a sort of spasmodic contraction 
occurs in the superior member of this side, causing momentary pronation of 
the arm. The diaphragm seems to be also, from time to time, the seat of 
analogous contractions. The respiration, irregular at times, is calm, without 
stertor. There is no deviation of head, or eyes. The labial commissures are 
not drawn to one side. Sensibility appears much blunted over all parts of the 
body. No vomiting. Pulse very frequent, 140. December 4th (fifth day), 
same state as the previous day, but the somnolence is more intense than 
yesterday; contractions of the facial muscles are induced with difficulty, on 
forcibly pinching the skin. Involuntary passage of urine and faeces. Skia 
warm, covered with persi)iration ; axillary temperature 41° C. The commence^ 
ment of an eschar is observed on the right gluteal eminence {the paralysed side) ; 
nothing of the kind exists on the left. On the inner surface of the right thigh, 
a little above the knee, on a 'point where the flexed left knee seems to have exercised^ 
a rather prolonged pressure during the nighty a bulla is founds about the size of 
an almond, full of a lemon-coloured liquor and surrounded by an erythematous 
zone, of little extent. The left knee, in the part where the pressure must have, 
been, shows no trace of erythema or of epidermic elevation. The patient 
succumbed on the 5th December. 

Autopsy, — ^The two cerebral hemispheres, at their middle and superior parts,. 




BED-SORE IN CE] 

The erythema, in all cases of this kind, usnallj shows itself from 
the second to the fourth day after the attack, rarely sooner, some- 
times later. It affects a peculiar position. It is not in the sacral 
region, so commonly invaded in cases of spinal affection, that it 
develops, nor on any point of the median parts, but towards the 
centre of the gluteal region, and, most usually, if there be unilateral 
lesion of the brain, exclusively on the side corresjionding with the 
hemiplegia. (Fig. 3.) 




Fio. 3,— Gluteal esoLac of tlio paralysed side m a case of apoplexy, conse- 
cative on bxinorrbage : a, mortilied portion ; 6, erythematnua zone. 
On the morrow or after-morrow, the bullous eruption and then 
in the points corresponding to the internal extremities of the anterior and 
posterioc marginal convolutions, are transformed into a contused mesa, partly 
teddbh, where little disseminated clots are foond here and there ; partly bluish 
{slate -colon red). On a transverse section it is found that the softening 
extends to the centrum ovale (majus) of Vieussens, to the vicinity of tha 
lateral ventricles, which however it does not attain, even on the left side, where 
tbe focus of tbe encephalitis is much more estensive, in all directions, than 
on the right. The optic thalami and corpora striata are perfectly normal. In 
the vicinity of the softened parts of the brain, the dura mater is covered with a 
neo-membrune, of fihrinous character, and purulent in parts. The craninm 
is found to be fractured in several parts, in the neighbourhood of the oriflce* 
which gave passage to the projectile. 
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the ecchymotic blotch make their appearance on the central part of 
the erythematous patch, that is, about two inches from the inter-* 
gluteal fissure, and about an inch and a half beneath a supposititious 
line, drawn from its upper extremity, perpendicularly to its direction* 
Next, mortification of the derm supervenes in this same point, and 
it rapidly spreads, if the patient survive ; but it is rather rare, on 
the whole, for the acute bed-sore of apoplectic sufferers to reach 
the stage of confirmed eschar. 

It is likewise uncommon to observe, in addition to the gluteal 
eruption, bullae or vesicles developed on the heel, the internal sur- 
face of the knee, and, in short, on the several points' of the para- 
lysed lower extremity which may be subjected to a slight pressure. 

I should not omit to point out to you that, according to my 
observations, this skin-atfection appears but very exceptionally in 
cases which are to have a favourable termination ; its appearance 
therefore constitutes a most inauspicious sign. We might, in fact, 
call it decubitus ominosusy or ominous bed-sore, by way of distinction. 
This symptom, I repeat, is rarely deceptive, and as its existence may 
be discerned from the first days, it consequently acquires, as you 
will understand, a great value in doubtful cases. The very marked 
lowering of the central temperature, beneath the normal rate, ob- 
servable at the outset of an attack, is to my knowledge the only 
sign that can rival the preceding, in cases of sudden hemiplegia. 

The circumstances in which acute bed-sore of apoplectic patients 
develops, evidently do not permit us to refer to the intervention 
of pressure on the parts where it appears, as the only element in 
its production. The pressure is the same on both nates, but the 
eruption is exclusively produced, or at least always predominates in 
that of the paralysed side. Many a time I was careful to 
make the patient repose upon the non-paralysed side, during the 
greater part of the day, and this precaution has not in any way 
modified the production of the eschar. Besides, what, in such a 
case, could be the influence of a pressure which is only in operation 
for two or three days ? Nor can the irritating contact of urine be 
given as the cause. In several cases, I have had this liquid drawn 
off hour by hour, day and night, during the whole time of the 
disease, in order to avoid as much as possible the irritation of the 
skin of the seat, and in spite of every care, the eschar was produced 
in accordance with the rules I have indicated. 

What may be the organic cause of this singular trophic lesion? 



I was long under the impression that this lesion should be con~ 
sidered as one of the effects of c euro-paralytic hyperEemb, whieh 
betrays itself always, in a more or less prominent manner, you are- 
aware, in members struck with hemiplegia of cerebral origin, by a 
comparative elevation of temperature. But this hypothesis is, as. 
we shall see, open to a number of objections. The facts which will 
be set forth, as we proceed, render it probable that we must here 
recognise the irritation of certain regions of the encephalon, which,, 
in the normal state, are believed to exercise a more or less direct in- 
fluence over the nutrition of different parts of the external tegument. 
B, Of acute bed-sore of spinal origin. When acute bed-sor© 
appe-ars under the influence of a lesion of the spinal cord, it shows 
itself in the very great majority of cases iu the sacral region — and 
consequently above and internal to the chosen seat of eschars of 
cerebral origin. Here it occupies the median line and extends aym- 
metrically, on either side, towards the adjacent parts. {Fig. 4.) It 
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3. 4.— Eschar of the sacral region in a case of purtisl mjelitia occupjiag 
tliE dorsal region of the spinal cord : a, mortified portion ; b, erjtbematous 



may, indeed, happen that only one side will be affected — in the case. 
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for instance^ where a lateral half of the cord is alone engaged, and 
then the cutaneous lesion frequently shows itself on the opposite 
side of the body from the spinal lesion. 

The injQiuence of attitudes here plays an important part. Thus 
it is customary when the patients are so placed as to repose on 
the side, during part of the day, to find, besides the sacral eschar, 
vast necrosive ulcerations developing on the trochanteric regions. 
It is also common enough to see, contrary to what happens in 
cerebral easels, that the different parts of the paralysed limbs which 
are exposed to even slight and brief pressure^ as the ankles, heels 
and inner surface of knees, present lesions characteristic of acute 
bed-sore. Eschars may also show themselves, but indeed very rarely, 
on a level with the apex of the scapula, or over the olecranon 
process.^ 

Speaking generally, we may say that the spinal lesions which 
produce acute bed-sore are also those which give rise to rapid 
muscular atrophy and to other disorders of the same class. The 
almost simultaneous development of these different consecutive 
affections makes it seem probable, already, that they have a common 
origin. 

It behoves us to remark, however, that this rule is far from being 
absolute. As a matter of fact, it is a characteristic of certain spinal 
affections that rapid muscular atrophy is developed without being 
accompanied by eschars ; whilst there are others, on the contrary, 
where the eschars may be produced without the nutrition of the 
muscles in the paralysed limb being affected. Dhis is, in truth, a 
fact of great interest from the stand-point of pathological physiology, 
and one which we shall take care to bring into prominence. 

(Fig- 4). 

{a) We will mention, in the first place, the traumatic lesions of the 

spinal cord, those in particular which result from fractures or luxa- 
tions of the vertebral column. Numerous cases of this kind, 
recorded by Bright,^ Brodie,^ Jeffreys,* Ollivier (d' Angers),^ 

^ W. Clapp, * Provinc. Med. and Surg. Journal,' 1851, p. 322, and Gurlt, 
loc. cit.y p. no, No. 76. 
2 R. Bright, 'Report of Medical Cases,' t. ii, pp. 380, 432, London, 1821. 

* B. Brodie, * Medic. -Chirurg. Transactions,' p. 148, t. ii, 1836. 

* JeflFreys, ** Cases of fractured spine," in 'London Med. and Surg. Joum.,' 
July, 1826. 

* Ollivier (d* Angers), loc, ciL, t, i. 
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Laugier,! Gurlt,^ and some others,^ show with what rapidity sacral 
eschars may be produced in such cases. In order to enable you to 
form distinct ideas^ in relation to this^ I shall request permission 
to relate briefly some of these cases. 

In one case, reported by Dr. Wood, of New York,* there was 
fracture of the seventh cervical vertebra, resulting from a fall down 
stairs; death took place four days after the accident. From the 
second day, redness of the sacral region was noticed, and a bulla 
formed at the coccyx. Hsematuria supervened on the third day. 

A fall from a height determined complete diastasis of the sixth 
and seventh cervical vertebrae ; death supervened sixty hours after 
the accident, and, at that period, a well-marked bed-sore was 
already visible. This fact is recorded by Dr. Biichner, of Darmstadt.^ 

One of Jeffrey^s cases relates to the fracture of the fourth dorsal 
vertebra ; a confirmed eschar occupied the sacral region, from the 
fourth day. The eschar supervened three days after the accident, 
in a patient whose history has been narrated by OUivier (d' Angers), 
on the authority of Guersant, and who had received a bullet in the 
body of the eighth dorsal vertebra. 

Another case, given by Jeffreys, is particularly worthy of interest. 
The patient had fallen, from a ladder, a height of twenty-five feet. 
On post-mortem examination it was found that the bodies of the 
seventh and eighth dorsal vertebrae were broken in several pieces, 
and had been much displaced. On the day of the fall, the skin 
was cold, and the pulse barely perceptible. All the parts below 
the fracture were deprived of sensibility and motion. Next day, 
there were continual erections ; " then supervened phlyctsense in 
the region of the sacrum,^^ and, on the same day, " the patient 
recovered his sensibility.^' I point out this last feature to your 
attention, because many authors have endeavoured, very erroneously, 
as you see, to make anaesthesia play an important part in the patho- 
geny of acute bed-sore of spinal origin. The persistence of sensibility, 
in the parts situated below the lesion, is also marked out, in a more 

' Laugier, " Dcs lesions traumatiques de la moelle epiniere/' ' These de con- 
cours,' Paris, 1848. 
' E. Gurlt, * Handbuch der Lehre von den Knocbenbriichen,' 2 Th. i. Liefer 

Hamm. 1864. 

* See an»interesting chapter on this subject in Herr Samuel's work, loc. cit.y 

P- 239- 

* Gurlt, loc, ciL, Tableau No. 97. » Gurlt, loc, ciL, No. 86. 

6 
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or less explicit manner^ in a case recorded by Colliny,^ relating to a 
fracture of the seventh cervical vertebra, where the eschar appeared 
on the fourth day, as well as in a case mentioned by Ollivier 
(d'Angers),^ where there was fracture of the twelfth dorsal vertebra. 
The eschar, in the latter case, made its appearance on the thirteenth 
day. 

It is useless to multiply these examples, for all surgeons agree in 
acknowledging that the rapid formation of eschars is one of the 
most common of the phenomena consecutive on spinal lesions 
resulting from fracture with displacement of vertebrse. According 
to Gurlt, whose opinion as regards this subject is based on the 
study of a very large number of observations,^ it is from the fourth 
to the fifth day after the accident that the first symptoms of acute 
bed-sore most usually commence to appear ; but they may, as we 
have just seen, set in much earlier, as on the second day, and even 
sooner. It seems, and the remark has been made by Brodie, that 
the production of eschars occurs early in proportion as the lesion 
affects a high point of the cord. On the other hand, it would result 
from the statistics drawn up by J. Ashhurst that nutritive troubles 
become frequent in proportion as the wound is lower down. Thus, 
according to this author, eschars were only observed in three cases, 
after lesions of the cervical region (being 1/41 per cent.) ; twelve 
times (or 9/23 per cent.) for the dorsal region, whilst as regards 
the lumbar region, the proportion rose to la per cent, (seven cases).* 

Priapism, clonic convulsions of variable intensity, supervening in 
the paralysed members, either spontaneously or induced, tonic 
convulsions coming on in paroxysms — all those symptoms, which 
usually reveal a state of irritation of the cord and meninges, have 
been many times mentioned among the phenomena which, in 
fractures of the vertebral column, precede, accompany, or closely 
follow the precocious formation of eschars. 

In such circumstances, as we have already seen, ansesthesia of 
the parts smitten with motor-paralysis, is not a constant fact. As to 
the remarkable elevation of temperature of which these parts some- 

' Quoted by Ollivier (d* Angers), loc, cit, 

^ Sensibility was also preserved in Dr. Biichner's case, quoted above, where 
the eschar appeared before the close of the third day. 

3 See Gurlt, he, cit,, p. 94, analysis of 270 cases. • 

* J. Ashhurst, '* Injuries of the Spine, with analysis of nearly 400 cases," 
Philadelphia, 1567. 
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times become the seat in consequence of vaso-motor paralysis,^ it 
cannot now he ascertained whether it was then present or not, the 
attention of the observers not having been drawn to this particular 
phenomenon. We shall note, on the contrary, as a symptom which 
shows itself frequently at the same time as the acute bed-sore, the 
emission of sangumolent urine, alkaline in reaction, and sometimes 
purulent. This is a fact to which we shall have occasion to revert. 
Necroscopical examination, hitherto, has not, in general, revealed 
jinything in connection with spinal lesions which can be considered 
peculiar to the cases where rapidly developing escbars are produced. 
We frequently, however, find mention made of alterations of the 
spinal cord, which place beyond doubt the existence of an inflam- 
matory process j the presence of purulent infiltration, and even 
the formation of abscesses in the midst of the softened parts, have 
been observed in several instances. 

i/. The study of cases of hemi paraplegia, consecutive on wounds 
involving only a lateral half of the spinal cord, may furnish useful 
information concerning the pathogeny of acute bed-sore, and of 
some other trophic disorders of spinal origin. We learn, from the 
experiments of M. Brown-Sequard, that, after wounds of this kind, 
there supervenes in animals motor-paralysis of the lower extremity, 
on the same side with the lesion. The limb presents also a more or less 
marked degree of exaltation of tactile sensibility, and it likewise 
offers a notable elevation of temperature correlated with vaso-motor 
paralysis. The opposite limb preserves, on the contrary, its normal 
temperature and power of motion, whilst the tactile sensibility is 
much lessened, and may even be extinct. All these particulars are 
exactly reproduced in man under analogous circumstances. In his 

I In a case of fraelnro of tlie vertebral column ia the dorsal region, ohaorved 
by J. Ilutcbinson, oa the second day after tbe accident, tlie temperature of 
the feet, taken at the inner ankles, rose (to loi" F., or) above 38° Cent. In 
the normal state, according to observations made in London Hospital, bj 
Dr. Woodman, the thermometer placed between the two first toes gave an 
average of iVs" C. (81-5° T.), the maximum being 34-5° C. (94° F.), and the 
minimum 21-5° C. (70° P.). See J. Hutchinson, "On Fractures of the Spine," 
in ' LoodoQ Hospital Reports,' t. iii, 1866, p. 363. See also H. Weber and 
Gull, in 'The Lancet,' Jan. 17, 1872, p. 117. Clinical Society of London. 
[See also Mr. J.W. Teaie. "Case of llemarkable Elevation of Temperature ' 
after injury of the spine, in a joung ladj, where iia" F. (50° C.) is stated ta 
have been observed, 'Lancet,' 1875, p. 340; and J. Hutcliiiison, "Oa the 
Temperature and Circulation after Crushing of the Cervical Spinal Cord," 
' Lancet; 1875, pp. 714, 747.] (S.) 
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oase^ as in that of animals, we may also find different trophic derange- 
ments supervening, which appear almost simultaneously, and which 
are all manifestly due to spinal lesion. Among the nutritive lesionsr 
of .this kind observed in man, we would especially point out the- 
rapid diminution of the (faradaic) electrical contractility of the 
muscles, soon followed by atrophy, — a particular form of arthro- 
pathy fo which I shall refer in a few moments — and finally, acute 
bed-sore. It is a remarkable thing that, whilst the arthropathy 
and muscular atrophy are to be found in the limb on the same side 
with the lesion, the eschar seems to prefer, as we have already re- 
marked, to show itself on the member of the opposite side, where 
it occupies the sacral region, and the gluteal, in the immediate 
neighbourhood of the former. This peculiar disposition of the 
eschar in relation to the seat of the spinal lesion is, according to 
what M. Brown-Sequard has told me, a constant fact in the case 
of animals; in man, it has already been several times observed. 
As an example of the class, I shall briefly cite the following facts: 
A man, aged twenty years, whose history has been related by M. 
Vigues,^ received on the back of the thorax, between the nintlr 
and tenth dorsal vertebrse, a sword cut which, to judge from the 
symptoms, injured the left lateral half of the spinal. cord chiefly. 
Motor paralysis immediately ensued, which, at first affecting both- 
the lower extremities, appeared from the next day to be almost 
entirely confined to the left leg. Hypersesthesia is very manifest 
in the latter member ; the right limb presents, on the contrary, a 
well-marked obnubilatioji of sensibility, whilst the power of motion 
has nearly quite returned. The symptoms showed rapid improve- 
ment up to the twelfth day after the accident; on that day it- 
was remarked tKat, without perceptible cause, the left leg, still more 
sensitive than in the normal state, had increased in volume, and^ 
also that in the left knee-joint there had accumulated a quantity 
of fluid sufficient to keep the patella raised half an inch above 
the condyles. Two days later an eschar was observed occupying 
the riff At lateral part of the sacrum and right gluteal region. 

The case recorded by MM. Jeffrey and Salomon,^ of one of Dr. 
Cusco^s patients, which was recently communicated to the Societe 
de Biologie, reproduces, as it were, the foregoing case, even in its- 
smallest details. In the former, as in the latter, after a traumatic: 

^ Brown-Sequard, 'Journal de la Physiologie,' &c., t. iii, p. 1-30, 1863. 
* * Gazette M6dicale de Paris/ Nos. 6, 7, 8, 1872. 
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lesion affecting one lateral half of the cord in the dorsal region, 
we find motor paralysis supervening in the inferior ex.tremity that 
■corresponds to the injured side; this limb presents a notable aug- 
mentation of temperature — a fact not mentioned by Vigues, though 
probably present — and manifest hypenestbesia ; whilst the opposite 
limb, unharmed in its motor functions, offers a remarkable diminii- 
■tion of all kinds of sensibility whilst preserving the normal tem- 
perature. In addition — and this is the point which we desire to 
put especially forward— shortly after the accident, and without any 
appreciable cause, there supervened an arthropathy in the knee of 
"the paralysed limb, whibt, in the vicinity of the sacral region, the 
nates of the member deprived of sensibility but not paralysed in ■ 
.motion, became the seat of au eschar.^ 

' Onaccountof the iuterest connected nitli it, wb sljallmentioa the principal 
' details of this case, 

Tlie {latient, Martin, agcij about 40 jeara, was stabbed nilli a poignard, Ji; 
t!ie nigijt of the ig-i6tb February, 1871. Tlie weapou entered at tiie third 
-dorsal vertebra. The direction of the wound is downward, backward, and to 
the rigbt. Ilaving been brought to hospital immedialeiy after the wound, it 
'nas observed that, even then, the left inferior extremity was completel? stricken 
with motor- paralj sis, whilst tlie corresiiondingmemberon the other side showed 
nothing of the kind. FebAhrj i6Lh, in the morning, tlie following note was 
made : — Left lower estceniitj, complete motor-paraljais. The limb is per- 
fccllj flaccid ; no trace of contraction, or rigiditjr, no S|ia5madic moTements, 
nor subsnitua. Ou the contrary, sensibilitj appears in the same limb to be 
' exaggerated in all its modes ; the least touch of the skin, especially near the 
foot, causes pain. Pressure has the same effect. A sligiit pinch or a tickle 
is followed bj very painful sensations, rinaily, the contact of a cold surface 
also produces painful sensations which the patient compares to those producible 
by a series of prickings. Rigbt lower eitremitj; all the voluntary move- 
mects are perfectly normal, but per contra, the sensibility is almost completely 
■ destroyed. Complete analgesia; sensitiveness to touch almost null. The 
contact of a. cold body is marked by an obscure dull prickling sensation. The 
insensibility is not limited, on the right, to the lower limb ; it ascends to a level 
with the nipple. The urine and fceces passed in voluntarily. 

February J4th (eighth day). — The same phenomena are observed; in addition 
it is noted that the left (motor-paralysed) Hmb is wanner than the right. 
The patient complains of a sensation of constriction or rather of compression 
at the base of the thorns. 

March 5th (seventeenth day). — The patient complains of troubled sight ; the 
left popil is more contracted thaa the right, and the vessels of the left eye are 
more voluminous and more numerous than those of the right eye. The 
■evacuations have again become voluntary, for two days past. The state of the 
slower extremities is still unchanged. 

March 13th (twenty-Ctlh day). — The right nates, since yesterday, has been 
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I take the following case from an interesting work by Herr W;. 
MtQler *} in this instance the arthropathy is not mentioned ; on the 
other hand^ we find mention of rapid wasting of the muscles of the 
paralysed limb^ preceded for several days by a well-marked diminu- 
tion of faradaic contractility. In all other matters^ Miiller's ob- 
servation is in conformity with those of MM. Yigues and Jo£froy. 
The case is that of a woman^ aged 21, who received a stab with a 
knife in the back^ at the fourth dorsal vertebra; the weapon^ as the 
autopsy demonstrated afterwards^ had completely divided the left 
lateral half of the spinal cord^ two millimetres above the third 
dorsal pair. On the very day of the accident complete paralysis and 
hyperesthesia of the left lower extremity was observed; the opposite 
limb was anaesthetic, but not paralysed. On the second day it was 
found that the muscles of the paralysed member and those of the 
lower part of the abdomen gave no reaction under the influence of 
faradaic stimulation, whilst, in the homologous parts of the opposite 
side, the electrical contractility remained normal. On the eleventh, 
day an eschar was formed, occupying the sacral region and extend- 
ing to the right gluteal eminence. On the same day, it was remarked 
that the paralysed limb had notably wast^ away, measuring about 
two inches less in circumference than the anaesthetic member. Death 
occurred on the thirteenth day. On a post-mortem examination, 
the borders of the spinal wound appeared tumefied, and of a reddish- 
brown colour ; a thin purulent layer covered it. Below the wound 
the left lateral column, throughout its whole length, offered the 
anatomical characteristics of descending myelitis. 

The simultaneous appearance of difi'erent trophic disorders noted' 
in these cases^ and in some others of the same kind, seem to indi- 
cate a common cause. This cause, to all appearance, is nothing 

the seat of yivid redness, and the epidermis has already fallen off from a part 
of the eiythematous patch. 

March 14th. — ^The derm is denuded to the size of a crown-piece on the 
right nates, near the sacrum : it is also ecchymosed {acute bed-sore). On 
!Feb. 24tb, it had been already remarked that some pain was felt when the 
left knee (motor-paralysed limb) was moved ; to-day, it is noted that this 
joint is swollen and red, and that it is, besides, the seat of spontaneous 
pains, exaggerated on movement (spinal arthropathy). 

March 24th. — ^An ulceration, this day covered with granulations, has formed 
on the right nates, on a level with the ecchymosed patch. The swelling, redness,, 
and pains have almost completely disappeared from the left knee. 

1 W. Miiller, "Beitrage zur pathologisch Anatomie und Physiologic des 
menschlichen Riickenmarkes,'' Leipzig, 187 1. Obs. i. 
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other than the extension to certain regions of the inferior segment 
of the cord, of the inflammatory action originally set up in the 
immediate vicinity of the wound. ^ 

That being admitted, it would seem legitimate, relying on the facts 
stated in the precedmg lecture, to assign the rapid and general 
atrophy of the paralysed muscles, noted in Herr Miiller's case, to the 
invasion of the anterior cornu of the grey substance throughout 
the whole extent of the cord, whence nerves are given forth to the 
paralysed muscles; the invasion in question taking place either 
progressively by direct downward propagation ; or indirectly by the 
lateral columns. This lesion of the anterior comu we shall mention, 
in a moment, to explain the development of the arthropathy de- 
scribed in the observations of Yigues and Joffroy. Now, with re- 
spect to the eschars, their appearance on the side opposite the spinal 
lesion tends to establish that the nerve-fibres {whose iteration, 
under such circumstances, provokes the mortification of the external 
tegument) do not follow the same coarse as those which inSuence 
the nutrition of joints and muscles, and that they, on the contrary, 
decussate in the cord in the same manner as the nerve-fibres sub- 
serving the transmission of tactile impressions. 

Another item of information which we get from cases of hemi- 
paraplegia consecutive on a unilateral lesion of the spinal cord, is 
this, namely : acute bed-sore may show itself independently of aH 
neuroparalytic hypery;mia, since we observe it forming upon that 
side of the body where the vaso-motor nerves are not affected. 

c, I shall now mention the case where myehtis results, not, as ia 
the preceding instance, from a wound or attrition of the spinal 
cord, but from indirect traumatic influence, such for example as an 
efl'ort made in raising a weight. Acute bed-sore may, in cases 
of this kind, be produced as rapidly as though there had been frac- 
ture of the vertebral column, as the following fact recorded by Dr. 
Gull demonstrates : 

A man, aged 25, by trade a labourer in the London Docks, 
felt, after lifting a load, a sudden pain in hia back. He was 

' In a work, recently published, I hive endeavoured to establisli tliat, after 
wounda of the spinal cord, irritative lesions sucli as Lypertrophj of the axis- 
e^linders, proliferation of mjelocjtes, &c., may be observed at some distance 
from the spinal wound, above and below it, acarcely twentj-four hours after 
the accident. Charcot, " Sur la tumefaction des oeUules nerveuses, motricea, 
et des cylindrcs d'nie des tubes nerveus dans certsins cas de myolite," a. 
' Archives de Phjaiologie,' No, i, 1872, p. 55. Obs, i. 
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able to walk to his home^ about a mile ofT. On the morning of the 
second day after, his lower limbs were completely paralysed ; two 
days later, or four days after the accident, an eschar had begun to 
form on the sacral region, and the urine which flowed from the 
bladder was ammoniacal. The patient succumbed ten days after 
paralysis had set in. At the post-mortem examination, it was 
noted, after careful scrutiny, that the bones and ligaments of the 
vertebral column presented no lesion ; in the neighbourhood of the 
fifth and sixth dorsal vertebree the spinal cord was transformed 
throughout its whole breadth into a thick liquid, muco-purulent 
in appearance and in colour both brown and greenish.^ 

Following the example of traumatic myelites, spontaneous acute 
myelitis also very frequently determines the precocious formation of 
sacral eschars, principally when it sets in suddenly, and when the 
evolution is rapid. In order not to enter on lengthy details, in con- 
nection with this matter, I shall confine myself to indicating some 
examples illustrative of this class of cases. The sore has been 
noticed on the fifth day in a case reported by Mr. Duckworth,^ on 
the sixth day in the case of a patient under the care of M. Woilliez, 
which M. Joffroy has communicated to me ; on the ninth day in an 
observation of M. Engelken, on the twelfth day in another case 
related by the same author ;3 finally, in a case of cervico-dorsal 
meningo-myelitis, published by MM. Voisin and Cornil, the eschar 
formed on the sixth day.* These examples might be easily in- 
creased. 

Acute bed-sore frequently accompanies hsematomyelia (which 
indeed appears to be, at least in a certain number of cases, only an 
accident of central myelitis) ; thus we found it in the case of Duriau, 
already quoted, where mortification showed itself in the sacral region 
only four days after the appearance of the first symptoms.*^ 

We may also observe rapid mortification of the skin of the sacral 
region supervening, even in spinal diseases of slow evolution, when a 
new course of active irritation intervenes on a sudden, or when 
acute inflammatory action is suddenly superadded to the initial lesion. 

' W. Gull, *» Cases of Paraplegia," in ' Guy's Hospital Reports,' 1858, 
p. 189, Case xxii. 
2 'The Lancet,' 6 Nov., 1869, p. 638. 

* Loc, cit,, 'Patliologie der acuten Myelitis,' Zurich, 1867. 
< • Gazette des Hopitaux,' 1865, No. 26. 

* 'Union M6dicale,' t. i, 1858, p. 308. 
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Mot only tlie exacerbation of partial sclerosed myelitis, but the 
sudden irruption into tbe racbidian cavity of pus emanating from an 
abscess, in the case of a patient suffering from vertebral disease 
may, as I can attest, determine the rapid formation of eachars. 
The same result would be likewise produced in case a tumour occu- 
jiyiug the central portions of the cord should, by its presence, pro- 
voke the development of acute myelitis. Several examples of this 
Jcind are on record,' 

If the evidences which we have collected here do not yet allow us 
to construct a pathogenic theory of acute bed-sore of spinal origin, 
they at least suffice, if I mistake not, to exhibit the principal con- 
ditions of the phenomenon Manifestly, we must relegate to a 
secondary posit on the nl ence of pressure ; and also that of vaso- 
motor paralysis wl h m y b completely absent, as we have seen in 
relation to the hem pa [ 1 ^ resulting from the traumatic lesion of 
a lateral half of the co d Oil the whole, the dominant and ever 
present fact is tl t tation of a more or less extensive region 

of the spinal cord — mostly showing itself, anatomically, by the 
characteristics of acute or superacute myelitis, and, clinically, by 
the assemblage of symptoms which are assignable to this kind of 
lesion. To explain the production of trophic disorders which issue 
in sacral mortification, here again it is not to absence of nerve-action 
that we should appeal, but to irritation of the spinal cord. This 
conclusion is in conformity with the experimental results which show 
that, in animals, the development of gangrenous ulcerations over 
the sacrum do not supervene on ordinary sections of the cord, but 
oidy in cases where inflammation has been set up in the neighbour- 
hood of the spinal lesion. 

It is scarcely probable that all the constituent parts of the cord 
are indiscriminately apt, under the influence of irritation, to provoke 
the development of acute bed-sore. The great frequency of this acci- 
dent in cases of h cem atomy el ia, and of acute central myehtis, where 
the lesion occupies chiefly the central regions of the spinal cord, 
seem to desigiuite the grey substance as playing a predominant part in 
this respect. And this power is no doubt shared in by the posterior 
white fasciculi, for we know that the irritation of certain parts of 
these fasciculi has the effect of determining the production not only 

' Amongst otbers see MacDowei's "Case of Paraplegia," in 'Dublin 
'Quaiterly JonmaJ,' 1862. 
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of different cutaneous eruptions^ but also, though rarely indeed, 
that of dermal necrosis.^ 

On the other hand, it is perfectly established that all portions of 
the grey matter should not be indifferently accused j some of them, 
in fact may, as we have already suggested, undergo the gravest 
lesions, without acute bed-sore ever supervening. Such are the 
anterior comua, whose lesions, per contra, have, as you are aware, 
a most decided influence on the nutrition of muscles and, as we shall 
soon see, on that of joints also. 

Hence it is that sacral eschar is often absent in infantile spind 
paralysis, and in adult spinal paralysis — diseases which are charac- 
terised anatomically by acute inflammatory lesions, systematically 
limited to the area of the anterior comua ; whereas, those other 
diseases, which affect the skin, depend upon irritative lesions 
occupying, either the central and posterior portions of the grey 
matter, or the posterior white fasciculi. From this particular point 
of view there is reason to recognise, in the spinal cord, the existence 
of two regions endowed with very distinct properties. Now, since 
these regions may be affected either separately or simultaneously, 
it follows that, in clinical practice, acute bed-sore and acute mus- 
cular atrophy will sometimes appear separately, and that they will 
sometimes, on the contrary, coexist in the same individual. 

Prom what precedes, the influence of irritative lesions of the 
spinal, cord upon the development of acute bed-sore seems to us 
placed beyond doubt. Herr Samuel has, however, advanced a con- 
trary opinion ; he thinks that the spinal cord does not play any part 
herein, and that the spinal ganglia or peripheral nerves are alone 
implicated. We shall mention elsewhere the arguments on which 
this theory is based ; but we are now able to point out that it is in 
formal contradiction with what has been noted in the numerous cases 
of traumatic myelitis affecting an elevated part of the cord — the 
cervical region, for instance, or the superior portion of the dorsal 
region — cases where acute bed-sore supervenes in the sacral region, 
and certainly without the direct participation of the spinal ganglia, 
or of the peripheral nerves. The cases of hsematomyelia, or of 
spontaneous centra) myelitis, followed by precocious eschars, are 
likewise adverse to the views of Herr Samuel. 

It is not alleged, however, that the irritative lesions of the peri- 
pheral nerves, and perhaps also those of the spinal gangha, may not 

^ See ante^ Lecture iii, § i, p. 65. 
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sometimes have the effect of determiniug the rapid formation of 
eschaTB. jVo doubt, the csamples published of dermal necrosis 
developed in consequence of a puncturCj incomplete section, or 
compression of a nerve are rare enough ; but many of them are 
thoroughly convincing.^ In connection with this, I will relate the 
case of a female patient which I have been recently studying at La 
SalpCtriere, She had, on the left side, an enormous fibrous tumour 
which compressed, in the pelvis, the roots of the ischiatic and crural 
nerves of the corresponding lower extremity. There had resulted a 
paretic state of this member, accompanied by acute pains running 
along the track of the principal nerve-trunks. One morning, shortly 
after the appearance of the first symptoms of compression, it was 
remarked that an eschar had rapidly formed near and to the left of 
the sacral region. The inner surface of the left knee, likewise, in a 
spot which had been pressed upon by the right knee for a consider- 
able time during the night, in consequence of the attitude of the 
patient when asleep, presented some pemphigoid bulla;, full of a 
brownish liquid, which soon gave place to an eschar. Nothing of 
the kind was developed on the right knee. This is perhaps the place 
to mention that spontaneous zona which, in certain cases at least, is 
very probably connected with the inflammation of some nerve, may, 
according' to the remark of Eayer, occasionally issue in the more 
or less deep mortification of the skin. I have been often a witness 
to this fact, occurring among the aged persons in this hospital, and 
I have been many times able to satisfy myself that pressure on the spot 
occupied by the eruption did not here play an essential part. As to 
acute bed-sore of the breech, I am much inclined to believe that, in a 
certain number of cases, it should be attributed to an irritative lesion 
of the nerves of the cauda equina. A case recently published by 
M. Couyba, in his inaogural dissertation, may be cited as one of 
several examples of this elass.^ 

' See, amongst recent published facts, a case reported by Dr. W. A. Lanson 
(' The Laneet,' 30 Dec, 1871, p. 913), and two cases of Dr. Vitrac (' Union 
Medicale de la Gironde,' t. ii, p. 127, and 'Eevno Phot, des Hopitaus,' 1871), 

^ Rayer, ' Maladies de la Peau,' t. i, p. 335. 

3 A joung private in tlie Gardo Mobile received a bnllet-wound, at the 
outposts of Clamart. The projectile had entered near the anterior extremity 
of tlie tenth rib on the left side, and had emerged on tlie right side of the 
vertebral column, about three inches from the spine, on a level with the second 
lumbar vertebra. Paresis, with acute liyperaistheaia of tlie lower extremities, 
followed. On tlie right gluteal eminence a bulla (which quickly gave place to 
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III. 

On Arthropathies of 'Cerebral or Spinal Origin. — Nutritive disor- 
•ders consecutive on lesions of the nervous centres not unfrequently 
take up their seat in the articulations. The varieties presented by 
these articular affections, according to the nature of the cerebral or 
spinal lesions from which they arise^ have led me to establish twp 
.principal categories. 

A. The first comprises arthropathies of acute or subacute form, 
accompanied by tumefaction, redness, and sometimes by pain of 
a more or less severe character. This form was indicated for the 
first time, if I mistake not, by an American physician. Professor 
Mitchel,! who observed it in the paraplegia connected with Pott's 
disease of the vertebrae, in which, however, it is very rare, in my 
opinion.2 It happens more frequently as a consequence of a trau- 
matic lesion of the spinal cord, as we find from the sufiicient evi- 
dence of the cases, above quoted, which have been recorded by MM. 
Tigues and Joffroy.^ A case of concussion of the cord, related by 
Dr. Gull, supplies an analogous demonstration.* 

Acute or subacute inflammation of the joints of paralysed limbs 

may supervene also, in spontaneous myelitis ; as examples of this 

-chssj I may mention a case reported by Dr. Gull,^ and another case 

which M. Moynier published in the ' Moniteur des Sciences Medi- 

-^ales' for 1859. The second case relates to a young man, aged 

an eschar) appeared on the fifth day after the accident. The eschar extended 
>in a progressive manner, so as at last to cover the whole of the sacro-gluteal 
region. Death occurred on the nineteenth day. 

Fost-mortem, — A purulent mass covers the anterior and posterior surfaces of 
the cord, and extends from the cauda equina to the cervical region. The cord 
•itself when examined, first, in the fresh state, next in numerous hardened 
•sections, did not exhibit any alteration. On the other hand, a certain number 
of nerve-tubes in the nerve-filaments which form the cauda equina presented 
the anatomical characters of fatty granular degeneration. — Couyba, ' These de 
Paris,* 1871. Obs. xiii, p. 53. 

^ Mitchel, * Americau Journal of the Medical Sciences,' t. viii, p. 55, 1831. 

^ I have, however, seen one knee become the seat of a subacute artliropathy 
in a woman suffering from paralysis consecutive on Pott's disease. This case 
lias been recorded in the thesis of M. Michaud, "Sur la m^ningite et la 
jny^lite dans le mal vertebral," Paris, 187 1. 

3 Loc. eit., pp. 91, 92. 

* Gull, * Guy's Hospital Reports,' 3rd series, t. iv, 1858. Case xxvii. 

■* Gull, idem, Obs. xxvii. 
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eighteen, who, after lodging for a long time in a damp place, and 
undergoing great fatigue, had presented all the symptoms of subacute 
myelitis. Paralysis of motion began to show itself on the 25th of 
January ; it became complete on the 9th February. On the aycA 
of the same month, the skin of the sacral region presented an ery- 
thematous patch which gave place to an eschar, on the 5th of March. 
On the 6th of this month, there was severe pain in the right knee, 
which was swollen, and in which the sensation of fluctuation wa»- 
perceptible. In addition, there was painful tumefaction of the tibio— 
tarsal articulation of the same side. On the 9th of March, the 
knee had decreased in size, and on the same day, eschars made their 
appearance on the heels. The autopsy revealed a focus of ramoUisse- 
ment situated not quite two inches above the cauda equina. 

Finally, in a case of central myelitis in a child, having its origii> 
in the neighbourhood of a solitary tubercle situated in the cervical* 
region of the cord. Dr. Gull records the formation of an intra- 
articular effusion, occupying one of the knees, at the time when the 
paralysis began to invade the lower extremities.^ 

It is remarkable to see these arthropathies, consecutive on the dif- 
ferent acute and subacute forms of myelitis, frequently forming, when 
the muscles of the paralysed limbs are beginning to waste away, or 
again when an eschar is being rapidly developed on the breech. 

The arthropathy of paraplegic patients, first described I believe 
in 1846, by Scott Alison,^ afterwards by Brown- Sequard, and the 

' Gull, loc. cit.y Case xxxii. 

' Scott AlisoD, " Arthrites occurring in the Course of Paralysis," Note read, 
before the Medical Society of London, Jan. 16, 1846, *The Lancet/ t. i, p. 
276, 1846. It is manifestly to the arthritis of paraplegic patients, such as 
we have described it (' Arch, de Physiologic,' t. i), that the note of Dr. Allison 
refers. It is a characteristic of the affection to remain confined to the 
paralysed limbs, and not to extend to the sound members. The affected joints 
are hot, swollen, and in some cases painful, either spontaneously or on move- 
ment made. The parts most frequently affected are the knee, elbow, wrist,, 
hand, and foot. This form of arthritis seems to show itself chiefly in cases 
where the hemiplegia is consecutive on encephalitis or on brain softening. 
Two cases, selected from a number of others of the same kind, and cited as 
examples, deserve to be briefly recorded here : 

Case I. — A woman, aged 49 years, who had long enjoyed perfect health 
and had never suffered from any form of arthritic disease, was suddenly struck 
with hemiplegia ; some days after, tumefaction and heat at the wrist of the 
paralysed side set in, and a little later on, the knee and foot of the same side- 
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anatomical and clinical characters of which I have made known^ 
belongs^ if I mistake not, to the same category. In this second 

became swollen and painfu^ in their turn. There was no oedema. The para- 
lysed limbs were rather rigid. 

On post-mortem examination, partial softening of the brain was discovered. 
Each renal pelvis was filled with little calculi of uric acid. 

Case II. — A man, aged 54, house painter, who had experienced several 
attacks of gout, was struck with sudden hemiplegia. Soon after the wrist, 
the hand, and the foot, became hot and swollen. The paralysed limbs were 
rigid. 

At the autopsy, the brain appeared softened, and a voluminous blood-clot 
was found in one of the lateral ventricles. 

Dr. Alison endeavoured to explain the occurrence of arthritis in the course 
of (hemiplegic) paralysis, by showing that " the healthy relation between the 
living tissues and the materials of the blood was disturbed. Two morbid con- 
ditions gave rise to this disturbance, viz., a state of reduced vitality in the 
paralysed parts, and the presence of exciting and noxious agents in the blood. 
In proof of this various facts were referred to, and the author related two 
singular cases of the inflammatory red line of the gums following the use 
of mercury, in paralysis of one side of the face, being strictly confined to the 
paralysed side of the mouth. The paralysed parts were in fact more delicate 
tests of poisons than parts in a state of health. In proof of the presence of 
exciting agents in the blood the gouty diathesis of the second case and the 
lithic acid calculi in the pelvis of the kidney of the first case, were adduced." 

We, in our turn, would point out that, most certainly, these cases are alto- 
gether exceptional, as regards the question at issue, for most frequently, as may 
be understood from a perusal of the cases published in our work (' Archives de 
Physiologie,' t. i), the arthritis supervenes in hemiplegic patients as a more or 
less direct consequence of the cerebral lesion, quite apart from all influence 
of gout, rheumatism, or other diathetic condition. 

Hence, whilst acknowledging the accuracy of Dr. Alison's clinical descrip- 
tions, I am unable to endorse the pathogenic theory which he has proposed. 
I am, however, far from denying that the articulations of paralysed members, 
in cases of hemiplegia of cerebral origin, may, as Dr. Alison holds, be par- 
ticularly disposed to become foci of elimination for other agents previously 
accumulated in the blood. I myself communicated to the Society de Biologic^ 
at the time of its occurrence, a case in which this particular disposition was 
very prominent. A woman, aged about 40 years, had been suddenly struck 
with right hemiplegia, three years before her admission into my wards. The 
paralysed limbs were strongly contractured now and again, the several joints of 
these limbs, the knee especially and the foot, were the seats of tumefaction and 
pain. The patient, being aphasic, in a high degree, it was impossible to ascer- 
tain if she had been previously subject to gout or rheumatism. 

At the autopsy, we found a vast ochreous cicatrix, the vestige of a focus of 
cerebral haemorrhage, situated exterior to the extra-ventricular nucleus of the 
corpus striatum. In most of the articulations of the limbs on the right side, 
which had been hemiplegic, the diarthrodial cartilages were incrusted towards 
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variety, as well aa in the first, the arthropathies are limited to the 
paralysed limha and mostly occupy the upper extremities. They 
supervene, especially, after circumscribed cerebral ramollissement 
[en foyer) , i\.nA, more rarely, as a consequence of intra-encephalic 
hEemorrhage. 

They usually form fifteen days or a month after the attack of 
apoplexy, that is to say, at the moment when the tardy oontraciure 
that lays hold on the paralysed members appears, but they may 
also show themselyes at a later epoch. The tumefaction, redness, 

tliejr central parts with deposits of urate oC Goiia, both crystallised and amor- 
phous. The joints of the limbs, on the other side, presented no similar appear- 
ance. Some white stris;, which were found on inicroscopica.! and microchemical 
examination to be formed h; urate of soda, were noticed in the kidueya. 

It is undoahtedl; most remarkable to find, in thia case, that the gouty 
deposit forms exclusiTelj in the joints of the paralysed members ; but, I 
cannot too often repeat tliat facts of this kind are exceptional, and, in any 
case, the; have nothing io common, from a pathogenic point of view, wit!) the 
ordinarj atthcitis of hemiplegio patients ('Cas d'Hubert,' see Boumeville, 
" Etudes cliniqnes et thermometriqnes sur les maladies da sjsteme nerveux," 
p. 58). 

The merit is due to M, Brown-Sequard of having directed attention anew 
to the arthropathy of hemiplegio patients, and of having determined the 
oi^nic cause, better than Dr. Alison had done. Ho thus expresses himself 
in a lecture published in 'The Lancet' (" Lectures on the Mode and Origin 
of Symptoms of Diseases of the Brain," Iiecture i. Part ii, 'The Lancet,' 
July 13, 1861). After having admitted that the painful sensations, such as 
formication and prickling, wliich are experienced in the paralysed meoibers, in 
consequence of a cerebral lesion, result generally from a direct irritation of 
the encephalic nerve-fihres, he adds : 

" It is most important not to confound these sensations (which are tefecrcd 
sensations, like those taking place when the ulnar nerve has been injured at 
the elbow jomt) with other and sometimes very painful sensations in the 
muscles or in the joints of paralysed limbs. These last sensations very rarely 
exist when the limbs are not moved, or when there is no pressure upon them ; 
they appear at once, or are increased by any pressure or movement. They 
depend upon a subacute inflammation of the muscles or joints, which is often 
mistaken for a rheumatic aflection. This subinflammation in paralysed limbs 
is often the result of an irritation of the vaao-motor or nutrition nerves of the 

Before M. Brown- Seqoard, and before even Mr. Scott AHson, many phy- 
sicians had already remarked the arthritis of paralytic patients, but without 
bringing out the interest connected therewith. Consult R, Dann, ' The 
Lancet,' t, ii, p. 238, 1841. Durand-Fardel, ' Maladies des VieiUards,' p. 131. 
Paris, 185^, Observation, Lemoine. Valleis, ' Guide du Medecin Praticien,' 
t. iv, 1853, p. 514, Grisolle, 'Patholcgie Interne,' and edition, t. ii, p. 357. 
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and pain of the joints are sometimes marked enough to recall the- 
corresponding phenomena of acute articular rheumatism. The ten- 
dinous sheaths are^ indeed^ often affected at the same time as the 
articulations. 

I have shown that we have here a true synovitis with vegetation, 
multiplication of the nuclear and fibroid elements whicli form the 
articular serous membrane^ and augmentation in number and volume 
of the capillary vessels which are there distributed. In intense 
cases^ a sero-fibrinous exudation is produced, with which are 
mingled, in various proportions, white blood-corpuscles that may 
become abundant enough to distend the synovial cavity. The 
diarthrodial cartilages and ligamentous parts have not hitherto- 
appeared to present any concomitant lesion perceptible to the naked 
eye. On the other hand, the tendinous synovial sheaths, in the 
neighbourhood of the affected joints, take part in the inflamma- 
tory process, and appear greatly congested. i 

It is needless to insist upon the interest which pertains to these 
arthropatliies as regards diagnosis, — articular rheumatism, whether 
acute or subacute, being an affection often connected with certain 
forms of cerebral softening, and one which, indeed, shows itself also> 
occasionally, after traumatic causes capable of determining shock in 
the nervous centres. On the other hand, many affections of the- 
spinal cord are erroneously attributed to a rheumatic diathesis in 
consequence of the coexistence of these articular symptoms. The 
clinical characters which render it easy to recognise arthropathies 
correlated with lesions of the nervous centres, and which allow them 
to be distinguished from cases of rheumatic arthritis, are chiefly 
these : 

1°. Their limitation to the joints of the paralysed members. 

2°. The generally determinate epoch in which, in cases of 

^ Charcot, "Sur quelques arthropathies qui paraissent dependre d'aiie 
lesion du cerveau ou de la moelle epiniere," ' Archives de Physiologie/ t. i, 
p. 396, PL vi, figs. I, 2, 3, 4, 5, 6. Paris, 1868. The arthropathy in question 
should apparently not be confounded with the articular affection which has 
been described, in latter days, by Herr Hitzig of Berlin, " Ueber eine be? 
schweren Hemiplegien,- Auftretende Gallenkaffection," in * Virchow's Archiv,* 
Bd. xlviii, hft. 3 u. 4, 1869. This species appears, especially, when the hemi- 
plegia is of comparatively old date, and the patients have been able to walk for 
some time ; it chiefly occupies the shoulder-joint, and results principally from 
the displacement of the articular surfaces, occasioned by the paralysis of th»^ 
muscles which surround the joint. 



sudden hemiplegia, they make their appearance on the morbid 
■scene. 

3°. The coesistence of other trophic troubles of the same 
order, such as eschars of rapid formation; and (when the spinal 
■cord is involved) acute muscular atrophy of the paralysed mem- 
bers, cystitis, nephritis, &:c, 

B. The type of the second group is to be found in progressive 
locomotor ataxia. Allow me to fix your attention for an instant 
upon this species of articular afi'ection, ia which I take a paternal 
■interest, all the more lively because the signification I attached to it 
■has had to encounter many sceptics. And at first, a word as to 
the clinical characters of the arthTopatJi^ of ataxic patients.'^ 

This disorder generally shows itself at a determinate epoch of the 
ataxia, and its appearance coincides, so to speak, in many caaea 
with the setting in of motor incoordination. 

Without any appreciable external cause, we may see, between one 
day and the next, the development of a general and often enormous 
tumefaction of the member, most commonly without any pain 
whatever, or any febrile reaction. At the end of a few days the 
general tumefaction disappears, but a more or less considerable 
swelling of the joint remains, owing to the formation of hydarthus ; 
and sometimes to the accumulation of liquid in the periarticular 
serous bursse also. On puncture being made, a transparent lemon- 
coloured liquid has been frequently drawn from the joint. 

One or two weeks after the invasion, sometimes much sooner, 
the existence of more or less marked cracking sounds may be noted, 
betraying the alteration of the articular surfaces which, at this 
period, is already profound.^ The hydarthus becomes quickly re- 
solved, leaving after it an extreme mobility in the joint. Hence 
consecutive luxations are frequently found, their production being 
largely aided by the wearing away of the heads of the bones which 
has taken place. I have several times observed a rapid wasting of 
the muscular masses of the members affected by the articular 
■disorder. 

Ataxic arthropathy usually occupies the knees, shoulders, and 



' Ciiarcot, '■ 5ur quelque* Arthropntliie 



'Arebivesdo Plija.,' 



° la same cases the cracking sounds Lave preceded, b; sevBral days, i 
appearance of tiie general tumefactioa of tlie member ; hut, na a rsle, ' 
latter is the tiret Ejmptom observed. 



elbows ; it may also take up its seat in the hip-joint. The anatomi 
pathological information which we possess respecting it, is aa 
very imperfect. HoweveTj one character is apparently constant, 
namely, the enormous wearing down which is exhibited in a very 
short space of time by the articular extremities. At the end of 
three months, this head of a humerus which I show you, and which 
belonged to a female patient in whom we were enabled to study the 
invasion of the arthropathy, was, as you may remark (fig. 5), to a 
great estent destroyed. I would call your attention to the fact, 
that you do not Und on this specimen, the bony burr around the 
worn articular surface, which would not fail to be present if this 
were a case of common dry arthritis. ' 




W I now place before you iu order to establish the contrast, a knee- 

' joint also taken from a woman who presented the symptoms of 

ataxic arthropathy, but in whom the articular affection was of 
much older date. Besides the wearing down of the articular sur- 
faces which, as in the preceding case, is carried very far, you 
notice here the presence of foreign bodies, of bony stalactites, and, 
in a word, of all the customary accompaniments of arthritis de- 
formans. These latter alterations, I repent, were absolutely want- 
ing in the first case. On this account, I am led to believe that they 

' Compare Cliarcot, "Ataxic locomotrice progressive, artliropathie de 
I'fipaule gaucliB. TlesaUats nccrosco piques," in 'Archives de Phjaiologie,* 
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Fig. J. — Upper extremity of a liealtlij liuraerus, aud of a Immerus present- 
ing the lesions ot ataxic arthropatlij. 
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are nowise necessary, and that they me ptodnced in an accideatal 
manner, and to al! appearance chiefly by the more or less ener- 
getic movements to which the patients sometimes continue te 
subject the aflected members. 

I wish to confine myself at present to this indication of the most 
general features of the arthropathies of ataxic patients, for this is a 
subject which I propose to treat hereafter in more detail. What 
I have to say will suffice, I hope, to show that the articular 
affection in question is, itself also, the expression of trophic 
disorders directly dependent en the lesion of the spinal nerve- 
centre. But here are the principal arguments npon which I base 
my opinion. 

I would point out, in the first place, the absence of all traumatic 
or diathetic cause of rheumatism or of gout, for instance, which 
might explain the appearance of the articular disease in the cases 
which I have studied. Herr H. Woltmann^ has said that the arthro- 
pathy of ataxic patients is simply the result of the distension of the 
articular ligaments and capsules, in consequence of the awkward 
manner of walking peculiar to this class of persons. The cases, 
which are now numerous, in which our arthropathy affected the upper 
extremities, and occupied either tlie shoulder or the elbow, are suffi- 
cient to prove that the interpretation proposed byWolkmami could 
have but a very narrow bearing. The influence of a mere mechanical 
cause cannot be invoked, at least not as a principal agency, even 
in cases where the arthropathy occupies the lower extremities. I 
have, in fact, taken care to point out, supporting my words by oft 
repeated clinical observations, that the articular affection in ques- 
tion is developed at a comparatively early epoch of the sclerosis of 
the posterior columns, and at a time when motor incoordination is 
as yet null, or scarcely manifest. 

The clinical characters of our arthropathy are, besides, really 
special. Its sudden invasion, marked by the general tumefaction of 
the member ; the rapid alterations of the articidar surfaces ; finally, 
its appearance at, as it were, a determinate epoch of the spinal 
disease with which it is connected, constitute so many peculiarities 
which are, if I err not, found together in no other articular affec- 
tion. 

But here is a more direct argument, Holding as we did that 

' Canstott's ' JaJiresbericliI,' i868'i869, a BJ., p. 391. 
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the arthropathy in question is a trophic lesion consecutive on the 
disease of the spinal cord, we yet could not think of connecting it 
with any of the common alterations of progressive locomotor ataxia 
— with sclerosis of the posterior columns, posterior spinal menin- 
gitis, or atrophy of the posterior roots of the spinal nerves. On the 
other hand, a minute examination of many cases had taught us that 
it was impossible to invoke a lesion of the peripheral nerves. It is 
in the grey matter of the anterior cornua of the cord that the start- 
ing point of this curious complication of the ataxia is to be found 
according to our belief.* It is not very rare to find the spinal grey 
matter affected in locomotor ataxia ; but the lesion is then generally 
found in the posterior cornua. Now, it was quite different in two 
cases of locomotor ataxia, complicated with arthropathy, in which a 
careful examination of the cord has been made ; the anterior cornua 
were, in both cases, remarkably wasted and deformed, and a certain 
number of the great nerve-cells, those of the external group es- 
specially, had decreased in size, or even disappeared altogether 
veithout leaving any vestiges. The alteration, besides, showed itself 
exclusively in the anterior comu corresponding to the side on which 
the articular lesion was situated (fig. 6). It affected the cervical 
region, in the first case, where the arthropathy occupied the shoulder; 
it was observed, a little above the lumbar region, in the second case 
which presented an example of arthropathy of the knee. Above 
and below these points, the grey matter of the anterior cornua ap- 
peared to be exempt from alteration. 

It may be asked whether this alteration of one of the anterior 
cornua of the cord, which microscopical examination reveals, may 
not be a result of the functional inertia to which the corresponding 
member has been condemned on account of the articular lesion. This 
hypothesis must be rejected because, on the one hand, in both of 
our cases, the members affected by the arthropathies had preserved to 
a great degree their freedom of motion; and, on the other hand, the 
lesion of the grey matter differed essentially here from that which is 
produced after the amputation of a member, or the section of the 
nerves supplying it. 
I -- From what precedes, I hope to have made it appear at least 

' See Charcot et Joffroy, " Note sur una lesion de la substance grise de la 
moelle epiniere, observ^e dans un cas d'arthropathie liee a Tataxie locoinotrice 
progressive," * Archives de Physiologie/ t. iii, p. 306, 1870. 
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highly probable that the infiammatory process, first developed in the 
posterior columns, by gradually extending to certain regions of the 
anterior cornua of the grey matter was able to occasion the develop- 
aient of the articular affection in our two patients. If the results 
obtained in these two cases are conlirined by new observations, we 




Fig. 6. — A, Riglit anterior oornu. J.', Left anterior cornu. £, Posterior 
grey commissure and cenlrnl canal. C, Anterior median Assure, a a', An- 
terior external cell-group, h f. Anterior internal eell-group. </, Right 
posterior esterual cell-group. The corresponding left group (c) is almost 
altogether absent. 



should be naturally led to admit that arthritic affections connected with 
myelitis, and those observed to follow on cerebral softening, are like- 
wise due to the invasion of the same regions of the grey matter of 
the spinal cord. In cases of brain- softening, the descending sclerosis 
of one of the lateral columns of the cord might be considered as the 
starting point of the diffusion of inflammatory work. 

MM. Patruban.i Eemak,* and quite recently, Ilerr Eosenthal,* 
have observed mproffressive wajca^r a^rop%, arthropathies which 
by their clinical characters are closely allied with those of ataxic 
patients. This is nothing snrprising, if we remember that a pri- 
mary or secondary irritative lesion of the nerve-cells of the anterior 
cornua of the spinal grey matter appears, in the majority of cases, to 



' Patruban, ' Zeitaclirift fiir prakt. Heilkunde,' 1862, No. 1. 
^ llcniak, 'Allfiemeine niedizioische central Zeitung,' Marcb, i 
' Rosenthal, 'Lehrbuoh der Nervcnkrauklieiten,' p. 571. 
See also BenEdikt, ' Elcktrotherapie,' t. ii, p. 364. 



102 ABTHIiOPATHIES IN PROGRESSIVE AMYOTROPHY, 

he the starting-point of the amyotrophy which^ in clinical practice, 
IS usuaUy designated by the name of progressive muscular atrophy. 

'For to-day^ gentlemen, I shall stop here in this investigation, 
which I expect to bring to a conclusion at our next conference. 



LECTURE IV. 

NUTRITIVE DTSOEBEES CONSECUTIVE ON LESIONS OE THE 
BRAIN AND SPINAL COED. (CONCLUSION.) AFFECTIONS 
OE THEJVISCERA, THEORETICAL OBSERVATIONS. 

Summary. — Visceral h^pereem-ia and eechymoses conseeutive on expe- 
rimenial lesions of' different portions of the encephahn, and on 
intra-encephalie liamorrhage. Experiments of Sekiff and 
Brown- Sequard ,- personal oiservations. These lesions seem to 
depend on vaso-moior paralysis : they should form a separate 
category. Opinion of Schroeder van der Kolh, relative to the 
relations alleged to exist ietween certain lesions of the ence- 
phalon and different forms of pneumonia, and pulmonary tuber- 
culisaiion. Hamorrhage of the supra-renal capsules in mye- 
litis. Nephritis and cystitis consecutive on irritative spinal 
affections of sudden invasion, wAether traumatic or spontaneous. 
Sapid alteration of the urine under these circumstances ; oftea 
remarked contemporaneously with the development of eschars in 
the sacral region; its connection with lesions of the urinary pas- 
sages which are due to direct influence of the nervous system. 
Theory of the production of ntitritive disorders consecutive on 
lesions of the nervous system. Insufficiency of our present 
hwwledge, with respect to this question. Paralysis of the 
vaso-motor nerves; consecutive hyperamia; trophic disorders 
not produced. Exceptions to the rule. Irritation of tie vaso- 
motor nerves : the consequent ischtemia eeem^ to have no marled 
infiuenee on local nutrition. Dilator and secretor nerves: 
researches of Ludviig and Claude Bernard ; analogies ietween 
these two orders of nerves. Theoretical {^plication of trophic 
nerves. Samuel's hypothesis. Exposition. Criticisms. Con- 
clusion. 

GENTLEMEKj^Tbe reverberation of lesions of the nervous system is 
not felt only in the peripheral partSj in the skin, bones, and muscles. 
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the viscera themselves may also be influenced by these lesions^ 
It is known that certain alterations of the encephalon^ especially 
those which affect the optic thalamic the corpora striata^ and par- 
ticularly the different parts of the isthmus^ whether caused experi- 
mentally^ or spontaneously produced^ are occasionally followed by 
the manifestation of certain visceral lesions. 

Thus in some experiments made by Professor Schiff^ and by Brown- 
Sequard^ there frequently supervened in the lungs^ stomach, or 
kidneys, either simple hypeHemia or real ecchyiuoses, consequent on. 
traumatic irritation of the optic thalamic corpora striata, pons 
Varolii, and bulbus rachidicus, &c. Again, nothing is more com- 
mon, as I have shown, than to find in man, in cases of apoplexy 
symptomatic of cerebral softening, but especially in cases of intra- 
encephalic hsemorrhage in foci, patches of congestion and real 
ecchymoses on the pleurse, the endocardium, and the mucous mem- 
brane of the stomach.^ 

What is the reason of these singular alterations ? Professor Schiff^ 
does not hesitate to look on them as being simply the effects of the 
paralysis of the vaso-motqr nerves. 

I am very much inclined, for my part, to believe that the patho- 
genic process is here more complex. Nevertheless, the direct influ- 
ence, so to speak, of neuro-paralytic hypersemia on the development of 
ecchymoses, in apoplectic patients, seems well estabUshed by the 
following case which I communicated to the Societe de Biologies. 
in 1868. 

A female in La Salpetriere was struck with apoplexy, followed by 
hemiplegia of the left side, and succumbed a few days after. The- 
paralysed members had presented a comparatively considerable in- 
crease of temperature. At the autopsy, we discovered in the right 
hemisphere a recent haemorrhagic focus, occupying the corpus stri- 
atum. The epicranial aponeurosis presented on the left, or hemi- 
plegic side, a v^rine-red colour, and, here and there, spots of 
ecchymosis. 

The abnormal colour and the ecchymoses stopped suddenly at? 
the median line. The right half of the epicranium had pre- 

1 Schiff, 'Gazette Hebdomadaire/ t. i, p. 428. 'Lezioni di riziologia- 
sperimentale sul systema nervoso encefalico/ pp. 287, 297, 373. Firenze,. 
^866. 'Lepons sur la Physiologic de la Digestion/ t. ii, p. 433. Floreuce^ 
1867. 

2 'Societe de Biologic,' 1870. 

^ ' Comptes Rendus de la Societe de Biologic,' 19 Juin, 1869. Paris, 18704, 
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served its customary pallor : no traces of ecehymoais were to be 
found. Spots of ecchymosis were observed in the substance of lb* 
pleoTEc, of the endocardium, and of the mucous membmne of the- 

stomach.' 

However it be, the visceral lesions in question differ by important 
characteristics from the affections which form the principal object of 
our studies. Those are congestions and eechymoscs, as we have- 
said J the symptoms of inflammation are never superadded without 
the intervention of some accessory cause, a thing altogether unneces- 
sary, as you are aware, in cases of common trophic lesions. Wu have 
consequently grounds for placing in a separate category, at least tem- 
porarily, the congestions and ecchymoses which make their appear- 
ance consecutively on lesions of diiferent parts of the encephalon. 

Again, some authors, Schroeder van der Kolk amongst others, 
consider that the difi'erent forms of pneumonia, and even of pulmonary 
tuberculisation, which frequently supervene in the course of certain 
encephalic affections, depend, in such circumstances, on the inlluc-nee 
of lesions of the brain and medulla oblongata upon the lungs, lint 
it must he acknowledged that the cases upon which the alleged 
connection rests are not yet suihcjently convincing.^ 



' ' Comptes Reudus de h Sooifctu dc Biologie,' aunfie 1868. Paria, 1869, 
p. 213. 

' Soliroeder van der Kolk. "Atroptiy of the brain," Sjdenliam Society, 
1861. Tbe aathor dwells on tlie fact tlint, accordiug to the statistics publialied 
in his Trentise on the Spinal Cord, all tlie epileptic patients wLose tungae^ 
were bitten, succumbed in consequence of phtliisis, pneumonia, or marasnius. 
He adds that, according to Diirand'Fardel, patients attacked b; b rain-so rto 11 in; 
almost always die of a pulmonary affectiao, and lie quotes Engcl'a atatistiot 
vrbicb support this view (' Fragcr YierteJjaliaBoljr./ vii Jalir^.. -Bd. iii). He 
refers to the experiments, now of old date, in wlijcli ScliJIT bEliered lia saw, 
in ibe rabbit, tubercles (?) developed in the upper lobe of tbe lung after llie 
section of the ganglion of the pne'imogaatric nerve (' Wuniicrllcli's Araliiv,' 
6 Jalir., 8 heft, pp. 769 et seq,), aod finally points out that, among the ottservit- 
Cionii collected b; Brown-Scquatd in his " Itccberclies snr la Fliysiotogie de la 
protuberance annulaire" (' Journal dc la Phjitiologie,' t. 1), there are a cerlaitt 
number where phthisis and pneumonia occasioned death. Cruvcilhier, Andril,, 
and Piorr; had long eiuce noted the predominant part which, according to Lhem, 
acute pneumonia plays in the issue of apoplexies determined by cerebral 
soflcning or htemorrhage. 

According to the observationa wbicli I have collected at La SalpetrifirR, 
lobular or lobar inflammations of the lungs would be leii frequent, under thft 
circumstanecs, than these physicians seem to believe. 
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Spinal lesions, as well as lesions of the encephalon, may be fol- 
lowed by the production of visceral ecchymoses. It will sufiSce for 
me to remind you that if the lumbar cord be wounded with a punc- 
turing instrument, in a guinea-pig, effusion of blood into the supra- 
renal capsules occasionally follows.^ It seems right to recall this 
experiment of Brown-S^quard, because human pathology supplies 
us with analogous facts. Quite recently my friend Dr. Bouchard 
has told me of a case of acute myelitis, observed in Professor 
B^hier's wards, and promptly terminating in death. At the autopsy, 
besides the lesions of partial myelitis, the existence of recent hemor- 
rhagic foci were discerned in the substance of the supra-renal cap- 
43ules. 

But, I repeat, congestive and ecchymotic lesions appear to form 
a separate order. On the other hand, the affections of the kidneys 
and of the bladder, to which I wish now to call your attention, are, 
by the general bearing of their characteristics, allied to the group 
-of trophic lesions, properly so called. 

You are aware that nephritis and cystitis are very common com- 
plications of irritative spinal affections, of sudden invasion, whether 
they be of traumatic origin, or spontaneously developed. 

It has been long recognised that, after fracture of the vertebral 
oolumn with consecutive lesion of the spinal cord, the urine fre- 
quently undergoes rapid alteration. Dupuytren pointed out, as you 
may recollect, that in such circumstances the catheter left in the 
bladder to guard against retention of urine, became rapidly coated 
with a calcareous incrustation.^ But it was Brodie especially, who 
-called attention to the characters presented by the urine in the case 
of persons stricken with traumatic paraplegia.^ On the eighth, on 
the third, and on the second day, he has observed the urine become 
alkaline, and exhale a foetid ammoniacal odour, at the moment of 
emission. Soon afterwards, it contained blood-clots, muco-pus, 
deposits of ammoniaco-magnesian phosphates. It would, in fact, be 
easy to gather from authors a very great number of cases in which 
the urine-changes, noticed by Brodie, have occurred in the first days 
following on paraplegia, determined by fracture of the vertebral 

' Brown-Sequard, "Influence d'une partie de la moelle fepiniere sur les 
capsules surrenales/* * Comptes Rendus de la Societe de Biologic,' 1851, t. iii, 
p. 146. 

2 Ollivicr (d' Angers), loc, ciL, t. i, p. 372. 

3 Brodie, * Medico-Chirurg. Transactions,' loc. cit. 
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column. 1 At the autopsy, ia such cases, more or less advanced 
lesions of purulent nephro- cystitis are found. ^ 

But traumatic lesions of this kind are, in general, little suited to 
illuatrate clearly the relations which exist between inilammation 
of the urinary passages and alterations of the spinal cord. For it can 
always be supposed, if strictly considered, that a fall or concussion 
violent enough to produce fracture of the spine, may have determined 
the vesico-renal lesions by the same shock. 

It is otherwise when we have to deal with an affection, sponta- 1 
neously developed in the spinal cord, or with a wound determined in 
this organ by the blow of some sharp weapon. Now, even in 
cases of this kind, it is common to find, a short time after the 
invasion of the paralytic phenomena, a more or leas marked modi- | 
fication iu the constitution of the urine, connected with nephro- 
vesical alterations, not unfrequently of a serious character. I shall 
confine myself to mentioning, by way of example, the foUowing 
facts. 

In one case, previously described, of hemiparaplegia caused by 
a knife-stab the urine became alkaline on the third day, and soon 
after muco- purulent. Death occurred on the thirteenth day. 

At the autopsy, very evident inflammatory lesions were found in 
the kidneys, ureters, and bladder.^ In an analogous case, reported 
by M. Brown- Scquard, on the authority of Dr, Maunder,* the 
urine was likewise found to be alkaline, a very short time after the 
accident. Cases of this kind are very interesting inasmuch as they 
show that a unilateral and very circumscribed lesion of the cord 
suffices to determine a more or less grave and generahsed afiection 
of the urinary passages. 

Alike in spontaneous acute myelitis, of sudden invasion, and in 
hfematomyelia, is the appearance of ammoniacal, sanguineous, and 
mnco-purulent urine a fact of frequent occurrence, soon after the 
manifestation of paralytic symptoms. Thus the urine was already 
greatly altered on the fifth day, in the case of acute myelitis, which 
' See Staulej, ist case. Urine strong); ammoniacal on tlie ftftli da; ; 
3nd case, ammoniacal urine on tbc fourtli day. 'London Medico-Cbinirg. 
Tntna.,' t. xviii, p. i. Jeffreja : urine ammoniacal and Baognineons, the 
seventh day {OUivier, d'Angers, loe. eil., t. i, p. 322), 

^ Molendrinski, " Britcli des Zweiten LcndGnwirbels," Langenbeck's 
'Archiv,' xi Bd., 1869, p. 859. 
' Case of W. Miiller, see aii/e, ' Third Lecture," p. 86. 
' 'Journal do PLjsiologie,' t. vi, p. 152, 1863. 
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we have quoted from Dr. Duckworth;^ on the sixth day^ in that 
given by M. Joffroy.^ It was ammoniacal the fourth day^ in 
Dr. Gull's patient; ^ sanguineous the thirds and purulent the ninth, 
in a case recorded by Herr Mannkopf.^ 

In the case of hsematomyelia, recorded by M. Duriau/ the 
urine was ammoniacal and contained blood-clots the fourth day ; it 
presented the same character the sixth day and became gradually 
purulent in a case reported by OUivier (d' Angers) on the authority 
of Monod.^ In this instance, there was hemiparaplegia, consecutive 
on the presence of a hsemorrhagic focus occupying a lateral half of 
the spinal cord. You will find, in the work of M. Eayer, the 
description of lesions, frequently grave, aflFecting the kidneys, the 
renal pelves, and the bladder, to which these changes in the urine 
should be attributed.*^ 

Many of the observations, just cited, contain an item of informa* 
lion the importance of which cannot escape your notice. It is 
mentioned that the urine which until then was normal became, as I 
have said, ammoniacal, sanguineous, or muco-purulent, at the very 
time when eschars were being developed on the sacral region, and 
when the electrical contractility was beginning to grow feeble in 
the paralysed muscles.® 

How are we to understand so rapid a development of the in- 

* See ante, * Third Lecture/ p. 88. 
3 Idem, p. 88. 

3 Ideni, p. 87. 

* ' Berliner Klin. Wochenschrift,' t. i. No. i, 1864. 
« • Third Lecture/ p. 88. 

* Ollivier (d' Angers), loc, cU., t. ii, p. 177. 

^ Rayer, * Traite des maladies des reins/ t. i, p. 530 et seq. " According 
to my observations/' Rayer writes, " in the diseases of the spinal cord, whei> 
the urine contained in the bladder is alkaline, it is so, not because of a decom- 
position difficult to be explained without atmospheric contact, and in a short 
space oftime^ but rather by a vice of renal secretion which should be attributed, 
in most cases, to an inflammatory irritation of these organs." 

As regards the description of alterations in the urinary passages, consecutive 
on acute affections of the spinal cord, consult, Engelken, loc. cit., p. 12. 
Mannkopf, 'Bericht iiber die Versammlung zu Hannover,' p. 259; and 'Berlin. 
Klin. Woch./ t. i. Compare, Rosenstein, * Nierenkrankheiten,' 2 Ed., p. 287^ 
Berlin, 1870. 

s Ollivier (d'Angers) had already remarked that, in traumatic paraplegia^ 
when the urine alters at an early period the eschars are found to form rapidly 
in the sacral region. Loc, cii,, t. ii, p. 37. 
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flammatoiy lesions of the urinary passages after acute affections^ 
spontaneous or traumatic^ of the spinal cord? Manifestly, the 
paralytic retention of the urine cannot here be pleaded, at least not 
as the sole, nor even as the predominant, pathogenic element. 
Neither is it possible to attach great weight to the opinion ^ which 
would attribute the urine-changes, in such circumstances, to the 
introduction of 'unclean catheters, carrying vibriones. In point of 
fact, the introduction of vibriones into the bladder could only be a 
chance occurrence, whilst the appearance of ammoniacal, san- 
guineous, and purulent urine, in the course of acute myelitis is, 
like the production of eschars, what may be termed a regular 
fact. 

The notorious insufficiency of the pathogenic conditions just 
enumerated, renders it at least highly probable that there is a direct 
action of the nervous system engaged in the production of the 
affection of the urinary passages which we are consideriug. The 
cause of this affection, as of the other trophic lesions which often 
show themselves at the same time, would therefore be the irritation 
of certain portions of the spinal centre, and more particularly, no 
doubt, of the grey substance. 

Theoretical Portion. 

Gentlemen, — In the foregoing series of studies, we have often 
had occasion to acknowledge that the development of the trophic 
disorders, ensuing after lesions of the nervous system, is not in 
general (contrary to a wide-spread opinion) the consequence of 
absence of action of different parts of that system. Par from that, 
these affections would result, in our view, from the irritation set 
up, under certain conditions, either in the peripheral nerves or in 
the nervous centres themselves. Thus, we find ourselves possessing 
a view, which is of primary importance to the pathologist, and you, 
without^further explanation, can readily divine the practical deduc- 
tions to which it may guide us. 

But it must next be acknowledged that this wholly empirical 
notion marks only the first step taken towards the scientific know- 
ledge of the phenomena, which observation has allowed us to esta- 
blish. For, if we know the mode of initial alteration and its seat as 

* Traube, * Munk. Berliner Klin. Wochenscb./ p. 19, 1864. 
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well, there remains yet to be determined, in the first place, the 
means by which this lesion reacts upon the peripheral parts. 

Evidently, this reaction is produced by means of the nerves, but 
that also, from a theoretical point of view, is an insufBcient datum. 
It is necessary to endeavour to be more precise, and to seek what is 
the element, in that physiologically complex totality called a nerve, 
by which the transmission is operated, and also the mechanism of 
this transmission. 

I approach the question just raised, with an almost absolute 
certainty of not being able to answer it by rigorous arguments. 
Perhaps, I should have avoided it, desirous of not wasting your 
valuable time, if I were not convinced that it behoves us at least to 
show the inanity of a theory which professes to resolve it, and 
which to-day enjoys an almost uncontested sway. 

You are not unaware, gentlemen, of the considerable influence 
which has been attributed to the vaso-motor nerves in the explana- 
tion of pathological phenomena. I am far from wishing to ignore 
the fact that a goodly number of these phenomena do, indeed, 
directly depend either on the dilatation or on the contraction of the 
smaller vessels, determined by nervous influence. But in so far as 
the trophic disorders which form the object of our studies are con- 
cerned, I hope that it will not be difiicult to show, from a brief 
examination, that the vaso-motor theory is altogether insufficient. 

In order to attain this aim, I am induced to remind you of some 
of the experimental facts which have unveiled the functions of these 
centrifugal nerves whose ultimate ramifications go to animate the 
muscular coat of the smaller vessels. I shall, in the first place, 
recall the phenomena noticed when these nerves have been para- 
lysed in consequence of complete section, for instance. 

Section of the vaso-motor nerves^ has the immediate effect of 
producing a paralytic dilatation of the vessels to which they are dis- 
tributed. Hence results a state of hyperaemia, termed neuro-para- 
lytic, which has been especially well studied in cases of section of 
the great sympathetic nerve in the cervical region, but which is to 
be found with almost identical characters after a great number of 
lesions of the nervous centres or of the peripheral nerves. The 
consequences of this hypersemia are, from our point of view, par- 

1 For the physiology and pathology of the vaso-motor nerves, consult, 
Vulpiai), "Lepons sur Tappareil vaso-moteur," receuillies par C. Carville, 
Paris, 1875 {Note to the second edition). 
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ticularly worthy of interest. You know that the part answering to 
the divided nerve, presents a relative eievation of temperature, which 
appears solely to result from the afflux of a greater quantity of 
blood. You know that throughout the whole extent of the hyper- 
Eemic territory an exaltation seems also to ensue of all the vital 
properties of every element and every tissue. At least, the sen- 
sitive as well as the motor nerves, and the muscles themselves become 
more excitable,' and the latter preserve, longer than is usual after 
death has occurred, their proper contractility.^ Nevertheless, in 
spite of these new conditions, — and this is a point which requires to 
be set prominently forth, — the accomplishment of the intimate acts 
of nutrition appears to be modified in nothing essential. Thus, in 
the experiments of M. Oilier^, agreeing in that respect with those of 
M. Claude Bernard, there is not found to supervene, in young animals 
after section of the great sympathetic in the neck, either an ac- 
celeration or an exaggeration in the growth of the parts of the 
face, even when subjected for months to n euro-paralytic hyperemia. 
Nor does it appear that this hyperaimia, however intense or prolonged 
it may be, has ever the effect, save under exceptional circumstances 
to be hereafter mentioned, of determining by itself the development 
of inflammatory action. And if the experimenter intervenes and 
applies ageuts capable of provoking inflammation, the morbid pro- 
cess determined by this influence goes through its course in the 
hyperasmic parts as if under normal conditions; it offers no special 
characters, except, indeed, that the injured parts tend to heal with 
greater promptness. 

,.Zlt is true that, in reference to the latter points, M. Scbiff" pro- 
fesses a very different opinion. He affirms, in fact, that changes of 
nutrition originate in the hyperasmic parts, in cases of vaso-motor 
paralysis, under the influence of the slightest local mechanical 
irritant,* and that inflammation here readily takes on a destructive 
character,^ But upon this subject he is in direct opposition to 
MM. Snellen, Virchow* and 0. Weber.^ 

' Brown -Sequard, ' Lectures on Pliysioiog'y und Patliology,' Philadelpliia, 
i860, p. 1437- 

' Brown-Sfequard, lac. cil. Joseph, in ' Centralblatt,' 1871, No. 46. 

' Oilier, 'Journal de la Pbjsiologie,' t. vt, p. 108, 

■" Schiff, ' Pli jsiologie de la digestion,' p. 335, t. i. 'Lezioni di Fisiobgla,' 
Firente, 18(16, p. 35, " Schilf, ' Digestion,' t. ii, p. 423, 

" Vircliow, 'Cell-pathologie,'4ed„ p, 158. 

' 0. Welicr, ' Centralblntt,' 1864, p. 148. 
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In a recent experiment^ besides^ Herr Sinitzin states that after the 
•extirpation of the superior cervical gangb'on on one side^ the introduc- 
vtion of a slender piece of glass into the cornea of the same side caused 
merely a very slight inflammatory reaction^ sometimes scarcely notice- 
.able ; whilst on the opposite side^ in the selfsame animal^ its introduc- 
tion caused^ on the contrary^ a most active inflammation with purulent 
inflltration of the cornea^ iritis^ panophthalmia^ &c.^ M. Claude 
Bernard^ indeed^ long since pointed out that ablation of the supe- 
rior cervical ganglion appears to retard the manifestation of the 
nutritive disorders occasionally determined in the eye by section of 
the fifth pair of nerves/ and Herr Sinitzin has arrived at the same 
•results in his experiments. 

From this you may perceive that, contrary to the opinion of 
Professor Schifi", neuro-paralytic hyperemia does not create in the 
.2)arts it occupies, a peculiar predisposition to the production of 
^trophic derangement. It would even seem that these parts are 
hettei able to resist the action of disorganising causes and that any 
disorder set up there is more speedily repaired than elsewhere. 

In man, so far as this question is concerned, little difference is to 
be found occurring, from what is observed in animals. At all events, 
neuro-paralytic hypersemia has been seen to persist for a long period 
in parts of the body, as for instance in the face, without any nutri- 
tive disorder ever supervening. M. Perroud has collected a certain 
number of cases of this kind, in a memoir read in 1864, before the 
Medical Society of Lyons. It suffices, indeed, to glance at the 
numerous works which, of late years, have been published upon 
Angioneuroses to perceive that nutritive disorders are a rather rare 
-accompaniment of neuro-paralytic hypersemia. A new argument may, 
perhaps, be added in support of the thesis which we uphold. It is 
this : The elevation of temperature, tested by means of a thermo- 
meter, is, we have said, a phenomenon indissolubly linked with the 
existence of partial hjrpersemias of neuro-paralytic origin. This 
local hyperthermia should necessarily exist in parts presenting the 
trophic derangements we have described, if these were really depen- 
dent on a neuro-paralytic cause. Now, that does not happen, as a 
general fact. If a marked elevation of temperature has been many 
;times observed in those regions of the body where an eruption of 

* Sinitzin, 'Centralblatt/ 187 1, p. 161. 

^ Claude Beraard, * Syst^me Nerveux,' t. ii, p. 65, 1865. 
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zona, consecutive on neuralgia, or neuritis had developed ;* on the 
other hand it may be said that irritative lesions of the peripheral nerves, 
in tlie conditions when tliey usually determine trophic disorders, 
appear to be accompanied rather by a lowering of the thermal 
standard than by its elevation. This lowering has been observed 
at every period of the nerve- affe c tion ; it has been noted near 
the commencement,- still oftener in the advanced stages,'' When 
spinal lesions are conceraed, it is true that occasionally the members 
subject to trophic troubles, rapid muscular atrophy, bullar eruptions, 
or eschars, exhibit a more or less marked elevation of temperature.* 
But at other times, perhaps in the majority of instances, this phenom- 
enon is absent ; thus it is absent in partial myelitis,' and in infantile 
paralysis ;' — the same rule holds good for cases of slow evolution, 
such as, for instance, progressive muscular atrophy.' 

You observe, from what precedes, that the trophic disorders 
connected with irritative lesions of the nervous centres may, in a 
considerable number of cases at least, occur without that elevation 
of temperature which should, I repeat, be necessarily present in all 
cases, if they really originate in hypersemia, consecutive on paralysis 
of the vaso-motor nerves. 

I Homer, quoted bj O. Wjsa, 'Archiv der Heilkuniie,' 1871. See uote to 
p. 563. Charcot, ' I^cvralgie du nerf cubital. Eruption dix Zona sue Ic trajet du. 
□erf affectu ; examen Ibermometrii^iie,' Thtse de Mougeot, Paris, 1SG7, p. loi. 

- f olet, " Caa de Contusion du plexus bracliial, observe par M. Lannelongue," 
' Etude sut k temp6raturo des parties paralysiies,' Paris. 1S67, p. 7. 

* Hutcliinson, /(W. ci(. Eacle, ' Medico -Cliirurg. Trans,,' vol. vii, 1816, p. 
173. Yellowly, id., t. iii. W. B. WoodoiBnu, in ' Sydenham Society's Ttana- 
acliona.' Translation oE Wunderlich, 'On Temperature in Diseases,' p. 152. 
W. Mitchel, 'Injuries of Nerves,' Philadelphia, 1872, p. 175. In two cases 
of nerve-wounds with " glossy skin," tlie region occupied bj the trophic 
lesion was from one to two degrees warmer than the corresponding region of 
the healtlij limb. But above this point, the thermometer marked one degree 
lower than oa the healthy limb. H. fisclier, ' Ueher trophische Stiiningen 
nach Kervenvcrletzungen an den Eitreniilaten," in ' Berliner Klin^ Wocli- 
enscbr.,' 1871, No. 13. The temperature oF the limbs, on which the most varied 
trophic disorders occur, is, at Qrsst, higher than that of the hesdthy members, 
afterwards it is relatively lower ; but tbere are many exceptioQH to this mle. 

* Levier, " Cas d' Heniatomj^lie," lac. cil. ' Maankoff, loc. cit. 
" Ducheane (de Boulogiie), foe. at, 3rd edition, p. 398. 

' Laadoia und Mosler, in 'Berliner Kliaisch. Wochenschr.,' 1868, s. 45. 
For examples of depressed temperature supervening after spinal injury, see J. 
Hutcbinson: "Temperatnte, &c., after enishing of the cervical spina! cord," 
■Lancet,' pp. 713, 747. 1875. (S.) 
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Hence it follows that neuro-paralytic hypersemia and the produc- 
tion of trophic derangements are, in ordinary conditions, phenomena 
independent of each other. But as we suggested, a little ago, 
there are circumstances in which, contrary to the usual rule, local 
nutrition may receive a serious blow from the mere fact that the part 
has been withdrawn from vaso-motor innervation. This happens, 
as experiments attest, when the whole organism has been subjected 
to potent debilitating causes. Thus, a vigorous animal has long had 
the great sympathetic nerve divided on one side of the neck; 
nevertheless, no injury has been experienced in the parts corre- 
sponding to the distribution of the divided nerve. But let the animal 
fall sick, or be deprived of food, then the scene changes immedi- 
ately and we see, says M. Claude Bernard, inflammatory phenomena 
ensue in that side of the face which corresponds with the experi- 
mental section. On that side, even without the intervention of any 
external agent whatever, the conjunctiva and the pituitary mem- 
brane rapidly begin to suppurate.^ 

It is legitimate to suppose that the animals in which Professor 
Schiff saw trophic lesions supervene, consecutively on neuro-paralytic 
hyperaemia, under the influence of the slightest mechanical irritation, 
had been suff'ering from the debilitating conditions noticed by M. 
Claude Bernard. In man, the same concurrence of circumstances 
ought necessarily to determine effects analogous to those observed in 
animals, and we may, indeed, question whether some of our trophic 
derangements are not really produced in this manner. Such is, 
perhaps, the case as regards the acute bed -sore of apoplectic 
patients. Here, in fact, the general condition is most unfavourable, 
and the gluteal eschar occupies precisely that side of the body which, 
on account of the motor paralysis, presents a relative elevation of 
temperature, evidently connected with vaso-motor hypersemia.'^ 

However it be, this pathogenic interpretation can have but a 
very restricted application, for acute bed-sore arising from lesion 
of the nervous centres may appear in many cases, after hemi- 
lateral lesions of the Spinal cord for example,^ on parts of the 
body where the vaso-motor innervation is not visibly affected and 
apart from every symptom indicative of great depression of the 
organism. 

* Claude Bernard, 'Physiologic da Systeme Nerveux,' t. ii, p. 535, Paris, 
1858. 'Medical Times and Gazette/ p. 79, t. ii, 1861. 
' See ante^ Third Lecture, p. 76. 3 jjjjj p gy 
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I We have now to enquire whether the irritation of the va3o-motor 

f nerves can account for the phenomena which are not explained by 

the paralysis of the same nerves. Let us first take experimental 
irritation. Partial ischffimia, of a more or less intense charaoter, is 
the most prominent result of this irritation : it may be carried so 

I , far that not even a drop of blood flows on pricking the skin.^ The 
parts, in which vascular spasm thus impedes the circulation, grow 

; pale and cold; their vital activity decreases j the excitability of the 

muscles and of the nerves falls below the normal standard." It is 
natural to think that grave nutritive lesions, tending to necrobiosis 
or to sphacelus, should necessarily result from the prolongation of 
such a state. But it is important to observe that this is commonly 
a question of a temporary phenomenon, lasting at longest for a few 
hours only. For by the very fact of the prolongation of the irri- 
tation the action of the nerve seems to exhaust itself, and hypene- 
mia, generally, soon follows on ana^mia.^ However, by reproducing, 
at short intervals, the irritation of the vaso-motor nerves, it is pos- 
sible to cause the ischsemic state to predominate for a certain time 
Still I do not believe that any trophic lesion would be ever experi- 
mentally produced, by this method. Herr O. Weber who, by meansi 
of an ingenious apparatus, sajs he has kept up, for nearly a week, irri- 
tation of the cervical sympathetic nerve, of a permanent character, so 
to speak, and marked by a thermal decrease of 2° C, has not' seen 
the shghtest trace of nutritive trouble supervening in the corre- 
sponding side of the face.* Cases connected with human pathology 
yield tlie same testimony. Thus it is not rare to find, in certain 
cases of augioneiiToses, amongst hysterical patients for example, 
a very intense and very persistent partial isehainia; yet trophic 
troubles never show themselves, under such circumstances.^ As to 
the instances of spontaneous gangrene, which have been attributed 
to vascular spasm they would not have, to judge from my own 
observations, the signification assigned them ; for, iu all cases of this 
kind which I have happened to meet with, I have found the 

' Brown-Seqawd, 'Course of Lectures,' &c., p. 147, Philadelplua. 
- Brown -Scquard, he. cil., p. 143. 

^ Waller, 'Proe. Eojal Society, London,' Vol. ii, 1860-72, p. 89 et scq. 
* O. Weber, ' Central blatt,' No. 10, 1864, p. 147. 

' Li^geois, 'Socittfi de Biologic,' 1859, p. 274. Cliarcot, in 'Mouvenieot 
ilfidical,' Nos. 35, 36, ire sc'rie ; No. i, nouvelle serie, 1872. 
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"Calibre of the vessel occladed by an alteration of the arterial walls 
•or obstructed by a thrombus.^ 

From the foregoing observations you perceive that it is neither 
to a paralytic nor to an irritative affection of the vaso-motor nerves, 
j^Ti^erly so called, that we should attribute the trophic disorders 
which supervene in consequence of lesions of the nervous system. 

Physiological experiments, in these latter years, have revealed 
the existence of centrifugal nervous filaments, the irritation of which 
thas the effect of determining dilatation of the blood-vessels, and 
consequently hypersemia of the region to which these nerves are 
•distributed. 

Whilst irritation of the common vaso-motor nerves produces is- 
•chsemia, irritation of the dilator nerves determines, on the contrary, 
a more or less intense hypersemia. The chorda tympani may be con- 
sidered, at the present moment, as the prototype of dilator nerves- 
But nerves endowed with similar properties exist in the face,^ in 
the penis,3 and in the •abdomen.* There are probably others in 
.existence also in many parts of the body. 

We are far from possessing a certain knowledge of the mode of 
miction of these nerves. According to the hypothesis adopted by M. 
Olaude Bernard, this is how we should explain the remarkable 
afflux of arterial blood which takes place in the submaxillary gland, 
under the influence of the chorda tympani. In the opinion of that 
eminent physiologist, the irritation of this nerve is transmitted to 
the little ganglionic masses which are distributed in great numbers 
on the intra-glandular extremities of the nerve. These would, in 
their turn, react by a sort of nervous interference^ on the nerve- 
filaments of the great sympathetic or vaso-constrictor, and paralyse 
their action. Thus the chorda tympani, and the same doubtless 
^should be said of all the other dilator nerves, would play the part 
of a check nerve in relation to the vaso- motors. Hence, as you 
:see, the result of the action of the dilator nerves would, according 

^ See the Thesis of M. Benni, 'Recherches sur quelques points de la 
gangrene spontan^e/ Paris, 1867. Obs. v, xi, xvii. 

2 Claude Bernard, 'Revue Scientifique,' t. ii, 2 serie, 1872. SchifP, 'Di- 
gestion,' t. i, p. 252. 

3 Erector nerves of Eckhardt, * Beitrage zur Anat. und Phys.,' t. ii. Loveui 
^Bericht der Sachs. Ges.,' 1866. 

'* Claude Bernard, loc, cit. 

* Claude Bernard, loc, cit,i p. 1204. 



to this theory, be simply vaso. motor paralysis.' NoWj if it be true 
that vaso-motor paralysis, even when carried very far, as happen* 

' For a clinical illustration ia the liumao subject of the plijsioiogical theory,, 
see " Note aur la Paraljsie raso-motrice gBueralisee des tnenibres superieura," 
parliiDr.Sigerson (Publications du'Progres Medical '), 1874, Adrien Delahaje, 
Paris ; or Translation by Dr. Barnard Ellis, New York. 

The following are some of the principal features of this case, to which Dr. 
Duohenne (de Boulogne) invited the writer's attention, and which, at the 
reijuest of that eminent physician, was made the subject of a detailed study,, 
from pathological and pbyaiologioai stand-points. Tlie extract is taken fron» 
Dr. Barnard Ellis's translation : 

" ifi'rfojy.— The patient C — , aged 50, a copper-trimmer by trade, is a man' 
of robust constitution, and florid complexion, who has hitherto enjoyed excel- 
lent health. He has had neither cough, nor colic, nor any of the sjmpioms- 
usually assigned to copper-poisoning, whether the heart, the respiratory, or the- 
digestive organs, be considered. The hands, which are in an abnormal condi- 
tion, present no lesion except the oioatris of aii old whitlow on the left fore- 
finger. He came to be treated for impotence, and that, at first, was all he 
complained of ; but other phenomena were soon discovered, some of which 
were traced back several years. By careful queatiouing the following facts 
were elicited. In 187a he was aware of a. weakness in the arms and legs, hut 
most especially in the knees. This sensation, however, neither became localised' 
nor remained constant ; it seemed to flit through all his members. Di 1873^ 
he noticed that it predominated in the left knee. This uneasy sensation, which 
gave no pain, and was transient, seemed to ascend along the leg from the calf 
to the thigh; and the proof that it was not merely a subjective sensation 
lies in the fact that the weakness of the leg increased so much at times that 
he was obliged to sit down. He usually recovered, however, in a few minutes, 
and was able to go about his work as before. No aggravation of his symptoms 
occurred when he walked out ; on the contrary, the exercise did him good, and 
after a brisk walk of half an hour he felt a marked sensation of pleasurable 

This diaorder, as we see, was intermittent, showing itself after intervals of 
somparativc health. In January last (1S74), however, he was attacked, in a 
more enduring manner, tn both upper and lower extremities, — the feeling of 
debility being greatest in the left arm and right leg. So much was he enfeebled 
that, whereas when formerly attacked he could lift a weight of about two or" 
three pounds, he became at this time unable even to keep his forearm fiexed on 
his arm. He preserved the power of flexion, but not the power of maintabing it,. 
a«, ill a few seconds, the forearm would fall of its own weight. At this stage, 
the muscular force of the hands, tested by the dynamometer of Dr. Duchenne 
(de Boulogne) was equivalent, on an average, to 43 kilogrammes, or 946 lbs. 

The colour of his hands had become a deep red, and this florid flush ex- 
tended up the forearms, gradually diminishing in intensity. Let as add that, 
notwithstanding the vascular disturbance, there was nothing that could be re- 
ferred to the existence of scleroderma, to which tliere was some aupetficiaL 
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for instance in cases of complete section of the vaso-motor nerves, is 
Bot a cause of trophic disorders, the same rule must plainly hold 
good as regards the paralysis produced under the influence of the 
dilator nerves. But, gentlemen, as you will see farther on, the 
mode of action of the dilator nerves may be considered from an 
altogether different point of view. 

resemblance. The patient complained of great heat in the hands and fore- 
arms, and this increase of temperature was plainly perceptible to all who 
touched them ; and it is a very remarkable fact that their sensibility was so 
greatly augmented, that everything he touched — instruments, wood, or paper — 
appeared to him as cold as ice. He was troubled with formication in the 
forearms, which increased to a painful degree when he rubbed his hands 
together as when washing them. Heat aggravated and cold diminished the 
pain, — facts of which he had become aware on using cold and warm water. 

As to the inferior extremities, they presented different phenomena. There was, 
indeed, debility, as has been remarked, but the symptoms of the disease seem 
to have decussated. Whilst the left arm was the weaker, the right leg was 
tiie more feeble. Instead of the hypersesthesia which we observed in the 
hands, there was a notable loss of sensibility in the right foot, so that he did 
not* feel the ground when walking. This foot seemed to him asleep or be- 
numbed. There was, at times, slight formication in the right leg, but very 
little in the left. Nor was there a hypothermal condition here, as in the upper 
extremities. Although the temperature of the soles of his feet seemed normal 
to himself, during the daytime, it had been remarked that, when he was lying 
down and during the night, they were ice-cold to the touch. 

In the lumbar region, he had experienced an intense itchiness, as if he had 
been beaten with nettles. This unpleasant sensation was not constant, and had 
only appeared five or six times in all, and then only in the morning and at night, 
when he was dressing or undressing and exposed to the cold air — phenomena 
eccasionally present in the case of persons suffering from urticaria. There 
were no wheals perceptible. It is highly interesting to note that when this 
vrtication made its appearance in the loins, the formication disappeared from 
the upper extremities. 

As there was reason to suspect the existence of ocular trdubles, we interro- 
gated his memory and found that he had observed something like a mist before 
his eyes, especially at night. This disorder had, in fact, reached such a point 
in January, 1874, that he had given up attempting to read. On the left eye- 
ball, a harmless pterygium was remarked. Applying the ophthalmoscope, 
Professor Panas found that the fundus of the right eye was normal, whilst 
there was a very marked excavation of the papilla of the left eye, the fundus 
of which was slightly congested. 

Let us note in conclusion, that during the continuance of his ailment he 
eomplained of great thirst, and of unusual drowsiness after meals.'' 

This patient recovered under treatment by faradisation, as related in the 
treatise already mentioned (S.). 
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I would remind you of the fundameiital experiments of Ludwig, I 
relative to the influence of certain nerves on the secretion of the sub- | 
maxillary gland. ^ Notwithstanding the criticisms which have assailed i 
the conclusions drawn from his experiments bj this celebrated phy- I 
siologist, these conclusions do not appear to have been shaken, 
have to request your permission to enter into some details in re- 
ference to this subject; they are absolutely necessary for the object | 
we have in view. 

When you irritate the peripheral end of the nerve proceeding to 
the submaxillary gland — a nerve supphed as we now know from the 
chorda tympani — the following phenomena are observed. A very 
abundant secretion of saliva is produced, — the quantity may be so 
large that, in a short space of time, the volume of saliva secreted 
shall greatly exceed the volume of the gland itself. This fact demon- 
strates at the outset that we have not to deal here with a simple phe- 
nomenon of excretion, or expulsion of previously secreted saliva. 

According to the views of Stilling and of Henle, which prevailed at 
the time Ludwig published his first investigations, one might be 
tempted to explain the phenomenon iu question by admitting that 
the irritated glandular nerve acts upon the veins of the gland, caus- 
ing them to contract. The augmentation of the tension of the blood, 
consequent on the venous contraction, would, by this hypothesis, be 
the cause of the augmentation of the salivary secretion. But 
Ludwig has shown that ligature of the veins, without concomitant 
irritation of the glandular nerve, does not increase the secretion of 
saliva. That second hypothesis should, tlierefore, also be eliminated. 

But perhaps the irritation of the glandular nerve'which, as you 
are aware, has the effect of inducing dilatation of the arteries may 
determine the secretion, simply because it momentarily augments 
the afflux of arterial blood into the giand? This argument is 
rendered invalid by an experiment, made by Ludwig, which shows 
that, during irritation, the manometric pressure in "Wharton's duct 
is superior to the pressure of tlie blood in the arterial conduits. 
Besides, the hypersecretion of saliva from irritation of the chorda 
tympani is still exhibited, after ligature of the arteries supplying 
the gland — in the case of an animal killed by bleeding — or even in 

! Ludwig, ' Mitth. der Zurich Natnrforscli.,' 1851. ' Zeitsclir. fur rat. Med.,' 
n. f. Bd. i, p. agg. 'Wiener Med- WDchensobr.,' 18G0, x, No. 28, p. 483. 
See also the works pablished bj Ludwig in co*operatioD witl\ Becber, Balm, and 
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the case of a head separated from the body. Let us also add this 
most remarkable fact, namely, the saliva and the venous blood 
which flow forth from the submaxillary gland, whilst the glandular 
nerve is being stimulated, present, as MM. Ludwig and Spiess^ have 
shown, a higher temperature than the arterial blood which passes 
into the gland.^ 

Judging from the general bearing of these results, it appears evi- 
dent tliat the influence of the nervous system on the submaxillary 
secretion cannot be explained by the simple phenomena of vascular 
dilatation and constriction. We are induced to recognise in the 
glandular nerve a two-fold property, since, in addition to its 
influence over the vessels, the dilatation of which it determines,. 
it also exerts an immediate action on those parts of the gland^ 
which accomplish the chemical act of secretion, or, in other 
words, upon the secreting cells. This influence of the nerve upon 
secretion seems, indeed, to be the fundamental fact, for it shows 
itself, in consequence of excitation, even when the effects of the 
concomitant dilatation are annihilated. As, on the other hand, it 
does not appear possible, experimentally, to suppress separately 
the secretor action, leaving the dilator action alone persisting,^ it 
is legitimate to suppose that the latter depends on the former as a 
more or less direct consequence. 

We had, therefore, reason to inquire what might be the link 
of connection between the excitation of the secretor elements deter- 
mined by stimulation of the nerve, and the hypersemia which 
follows that excitation. Several physiologists have thought that 
we have here to deal with an attraction which the secretor elements 

1 Ludwig und Spiess, * Sitzungsber./ d. v., Ak. Math. CI., 1857, ^^- ^^^f P- 

584. 

2 In reference to this, see a Lecture of M. Vulpian, * Revue des Cours> 

Scientifiques,* 3rd annee, 1865- 1866, p. 741. 

2 By recent experiments, however, M. Heidenhain seems to have been able- 
to demonstrate that, in the chorda tympani, different nerve-fibrils are devotedv 
to secretion and to circulation in the submaxillary gland. He states that in 
dogs, placed under the influence of woorari, after injection into the jugular 
vein of a dose of atropine sufficient to completely paralyse the cardiac filaments- 
of the pneumogastric, the stimulation of the chorda tympani no longer deter-^ 
mined the slightest secretion. Nevertheless, there was an acceleration of the 
venous current which did not notably differ from the acceleration determined 
by irritation of the chorda, before poisoniog. 'Archives de Physiologic,' 4^ 
Juillet, 1872. 
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of the [^laiid should exert upon tlie blood. "So that to the 
hitherto known as assisting the return of the circulating 1 
to the heart and which is termed vis a iergo, we should add a 
new attractive force in correlation with the intimate nutrition of 
the elements, a force named by many authors vis a fronle.'"' Is 
this a purely theoretical conception, unsupported by experiments^^ 
and merely destined to cloak our ignorance ? By no means. The- 1 
works of H. Weber, Schuler, Lister, &c.,^ contain numerous experi- 
mental facts calculated to render evident the altraeiion which the 
tissues can exercise, under certain conditions, over the circulating 
blood. I will cite two facts, of this sort, as examples, in which- 
the phenomena may be studied apart from any intervention of the I 
nervous system. I borrow them from a lecture on the Theory of" ] 
Secretions, delivered in the Museum of Natural History, by J 
Professor Vuipian,® I 

If you cut all the nerves of a frog's limb and then determine an> J 
excitation by placing a small drop of nitric acid on the skin of the- 
web of its foot, a more or less intense hypenemia will be produced' 
in this point, at the end of a certain period. The second fact 
is conclusive. An egg on the fourth day of incubation . presents- i' 

a very distinct vascularity of the umbilical membrane. At that i 

period, there cannot be the slightest question of nervous influence. 
Now, if you place a small drop of nicotine on any point of 
this vascular area, there ensues around this point so great a [ 

congestion that almost all the blood flows thither. In truth, this- ; 

hyperiemia, this stasis by irritation of the tissues, displays itself, at 
first glance, with I know not what semblance of a metaphysical 
conception. But an effort has long since been made to give au< 
interpretation of this phenomenon on physico-chemical grounds.. 
Thus, in 1844, Dr. Draper* remarked that where a capillary tube 
contains two liqnids, of different natures, if one of them have a 
greater chemical affinity for the parietes of the tube than the other, 
motion ensues, and the liquid which has the greater affinity pushes- 
tlie other before it. The arterial blood having a greater affinity for 
the tissues than the venous blood, saturated with the products of 

' Vulpian, 'Eevue des Coura ScientiEquea,' t. iii, p. 744. 
' See O. Wetier, ' Hacdbucli der Cliirurgerie,' t. i, p. iii. 

^ Vuljjiaa, loe. eil., p. 743. I| 

' Draper, " A Treatise im the Forces »Lich Produce," &c.. New York, 1844^ 
Savorj, ' British and Toreigu Review," t. svi, 1855, p. 19. 
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disintegration^ it should follow that the venous blood would be 
driven back. According to this hypothesis^ it would suffice to 
quicken the chemical process of nutrition^ in order to increase the 
intensity of motion (or afflux), and herein the action of the nerves 
may intervene. The phenomena of stasis are capable of being 
•explained in an analogous manner, by an appeal to the laws of 
osmosis (blood-stasis, by diffusion) .^ 

However it be, whatever may be the explanation of the phenomena, 
you perceive that the attraction which the tissues, under the influ- 
ence of certain agents, exercise upon the blood is a fact experimentally 
established, wholly apart from any action of the nervous system. 
Now, in order to apply this datum to the case of the submaxillary 
gland, it suffices to admit that the glandular nerve, when subjected 
to excitation, induces a modification of the intimate nutrition of the 
secretor cells — and then, in consequence of this change, vascular 
dilatation would take place. 

Anatomy seems, besides, to throw a new light upon the question 
by showing that the terminations of the glandular nerves penetrate 
into the secretor cells.^ Herr Heidenhain has even endeavoured to 
demon^rate that a gland, of which the nerves have been subjected 
to a somewhat prolonged irritation, presents a histological constitu- 
tion differing in some respects from that of a gland in a state of 
repose. The old cells, termed mucous cells, appear in fact, after the 
irritation, to be replaced by young cells of recent formation.^ If the 
views of Herr Heidenhain be confirmed, we should attribute to the 
nerve a direct influence, so to speak, upon the development of gland- 
cells.* 

The hypothesis which has just been formulated in relation to 
secretor nerves, might apparently be extended to other nerves in 
which experimental physiology has discerned the property of de- 

1 0. Weber, loc, cit. 

2 E. E. W. Pliiger, " Das Nervengewebe der Speicbeldriise," in Strieker's 
Handbueb, t. i, p. 313. 

' Heidenhain, " Studien der Physiologiscben Instituts," 30 Breslau, 1868, 
and Strieker's Handbueb, loc, ciL, p. 330. 

* Aecording to M, Ranvier (* Traduetion de Frey,' p. 437), and M. Ewald 
(' Jabresber.,' t. i, 1870-1871, p. 55), the results obtained by Herr Heidenhain 
ought to be interpreted as follows : — Under the influence of the irritation of 
the gland-nerves, the cells called mucous cells 'simply lose the mucus they 
contain and resume the appearance of parietal gland-cells. There would con- 
sequently be no formation of nevt cells here, as Heidenhain asserts. 
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termining the dilatation of veasela under the influence of stimuli, 
These nerves would act primarily on the inter- vascular elements and 
quicken therein the movements of composition and decomposition. 
Vascular dilatation would follow, as a consecutive phenomenon. In 
support of this view, one may here also invoke the teachings of 
anatomy which, in these latter days, has, it is stated, succeeded in 
following, at least in the frog, the nerve -en dings even into the 
nucleoli of the corpuscles of the cornea, and of the conjunctival 
cells of the nictitating membrane. ^ 

This interpretation was long since proposed by M.Erown-Sequard,* 
and Professor Schiff seems to countenance it when he acknow- 
ledges that "active dilatation appears to be alien to the proper 
coats of the vessels and to take place through the medium of the 
inter- vascular tissues."^ 

Tlie incursion which we have made into the domaiu of physiology 
was undertaken wilh the intention of collecting, as we went, evi- 
dences which we can now profitably apply. It is requisite, indeed, 
to fix your attention for a while upon the trophic nene theory, 
as it is called, which, in default of other hypotheses whose insuffi- 
ciency waa. admitted, has been sometimes recurred to in order to 
explain the production of nutritive lesions developed by an influence 
of the nervous system. Now, by this theory, at least as it has 
been formulated by Herr Samuel, the supposititious nerves would 
be, as it were, constructed after the model of the secretor nerves in 
this respect that, like them, they would exercise, in the normal 
state, a direct influence over the nutrition of the parts where it is 
supposed their ultimate terminations are distributed. Their physio- 
logical role would be, not to operate directly, but to quicken, 
throughout the tissues, those exclianges which constitute elementary 
assimilation and disassimilation, just as the function of the secretor 
nerves is to set at work in the gland-cell an inherent property, inde- 
feasibly connected with the phenomena of intimate nutrition. The 
autonomy of the anatomical elements in accomplishing tJie nutritive 
acts is therefore not at all overlooked ; it is only propose'd to consider 

', SeeKiibne, in 'Gaz. Hebdom.,' t. ix, No. IS, iSOi. LiptnaEii, "Endiguog 
der Nerven im eigentlicben Gewebe und iiii hinteren Epithel der Somhaul des 
Froschea," ui Vlrchow'a 'Aiohiv,' 386 Bd., p. 1 18, 18G9. Ebertb, m 'Arohiy 
fiir Mikros. Anat.,' Bd. Hi. 

' Brown- Siquard, 'Researches on Epilepsy,' p, 70. 'Central Ncrvoas 
System," pp. 148, 172, 174. 

' Schiff, ' Lemons aur la Digeation,' t. i, p. 256. 
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fecting appIi-^^^^H 



the trophic nerves as forming, in their totality, a perfecting a 
ance peculiar to superior organisms. 

So much for the physiological aspect of the theory : — Now, as re- 
gards its application to the interpretation of pathological phenomena, 
it is easy to conceive that a frequent result of morbid irritation 
set up in nerves, endowed with such properties, would be to carry dis- 
turbance into the intimate nutrition of the innervated parts, and to 
provoke tlierein, occasion serving, the consecutive development of the 
I infiammatory process. Suppression of the action of these nerves 

would, on the contrary, have no other effect than that of lessening 
the intensity of the nutritive movement, and circumscribed air<^hff 
is mentioned as an example of the trophic disorders which may thus 
supervene. 

These are the general features of the theory ; as to the details, it 
was to be anticipated that an hypothesis created by the need of ex- 
plaining as yet but little known phenomena, insufBciently examined 
at the period of its publication, was destined to become speedily 
antiquated. That, in fact, is what has happened. It cannot be 
admitted to-day, that all the trophic nerves have their central 
origin in the posterior spinal ganglia, or in the analogous ganglia of 
the cranial nerves ; for the cases are numerous, as you have seen, 
where a lesion, situated in the central portion of the spinal cord 
or even in the encephalon, provokes the manifestation of trophic 
derangements in the peripheral parts. Henceforth, also, we must 
take count of facts, unknown when Samuel's book appeared, which 
piace beyond all doubt the influence of lesions of the anterior 

L nerve-cells on the development of different kinds of myopathies. 
I have never shared in the disdain with which the theory, that 
has just been briefly described, was almost universally met. It has 
ever seemed to me that, in spite of its imperfections, it was worthy 
of being recommended to the attention of physicians because it ex- 
plains better, in my opinion, the phenomena which they are called 
on to observe, in practice, than all the other hypotheses pre- 
viously invoked. 1 am very far however, from wishing to ignore 
the objections alleged against it. In the first place, the existence 
of trophic nerves is not, certainly, demonstrated anatomically ; it 
must be admitted, moreover, that most of the experiments made 
on animals by Herr Samuel, with the object of revealing their 
existence, have not been fehcitous. Some, when repeated by other 
observers, have not hitherto reproduced the stated results ; others 
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have had to be given up, as tainted witli numerous causes of error.'- 
But all the arguments directed against this theory have not so inucii 
value as these. If, for instance, we were bound to condemn the 
hypothesis of trophic nerves, by the mere fact that it is useless in 
physiology, I would point out that the utility of the aecretor nerves 
was only recognised, as an afterthought. We should, in like manner, 
be necessarily compelled to recognise the utility of trophic nerves, 
if experiments should at any time declare in their favour. Again, it 
is difQcuit to believe that the part played by the secretor nerves is 
absolutely special, and wholly unexampled in the organiam. "With 
these nerves we can already compare the dilator nerves, if it be 
true that they act according to the mechanism already indicated. 
We should place also beside them, following the recent observations 
of Herr Goltz, the nerves of absorption which, according to tliis 
physiologist, act upon the endothelial cells of the blood-vessels in 
the same way as the nerves of secretion act upon the glandular 
epithelium. On the whole, we do not see that any reason exists 
to decree, a priori, that the trophic nerves shall not, some day, 
be called to a place in this group. ^ 

However this be, before adopting a theory which cannot subsist 
without calling out a whole system of nerves whose existence is as 
yet problematical, it is necessary to make snre, by every means, that 
it is really impossible to explain the phenomena, the interpretation of 
which is required, by appealing to the properties of the different 
nerves already known. We must take care not to infringe the axiom 
of Logic, Hau^ mutliplicanda entia absque necessitate. Now, the 
vaso-motor theory being eliminated, there yet undoubtedly remains 
much to be done from this point of view. 

There is one opinion, amongst others, which has not received atten- 
tion, so far as I know, and which perhaps deserves to be taken into 
consideration. The pumerous and decisive experiments which have 
been recently made on the connexions formed by uniting ends of di- 
vided nerves po.isessing different function?, such as the hypoglossal and 
lingual nerves for example,^ have shown that excitations, produced on 
auy point of a sensitive or motor nerve-fibre, are propagated at once 

' See Tobias, ' Virchow's Arcbiv,' bd. iiiv, p. Tj',9, and O. Weber in ' Ceu- 
trablatt,' 1864, p. 145. 

= Goltz In ' Pfiuger's Aicliiy,' t. i, v, p. 53, and ' Journal of Anatomy and 
Pliysiologj,' and series, Maj, 1873, p, 480. 

^ Vulpian, ' Phjsiologie da Sjatfeme Nerveiw,' p. 290. 
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and simultaneously in centripetal and centrifugal directions. Erom 
this^ it is allowable to suppose that pathological irritations^ developed 
on a sensitive nerve, either at its central origin or on some point of 
its course, reverberating in a centrifugal direction to the ultimate 
extremities of the nerve-filaments, i.e., to the papillae of the derm, or 
the substance of the rete mucosum,i could there provoke inflammatory 
action, in certain cases. In this way we could comprehend, for in- 
stance, the somewhat frequent development of pemphigoid or buUar 
eruptions, and of zona, in consequence of lesions affecting the pos- 
terior fasciculi of the cord, or the sensitive spinal roots. With respect 
to the motor nerves, I do not see any serious reason to prevent us 
from admitting that pathological irritations, affecting the nerve-cells 
of the anterior comua, would sometimes be transmitted to the mus- 
cular fasciculi, by means of the nerve-filaments which, in the physio- 
logical state, transmit voluntary excitations. A certain number, at 
least, of the trophic disorders, consecutive on lesions of the nervous 
system, would perhaps find their explanation in this hypothesis, 
without its being necessary to have recourse to the trophic nerve 
theory. 

We have arrived, gentlemen, at the conclusion of this pathogenic 
discussion, and, as I allowed you to perceive from the beginning, the 
question in dispute still awaits its solution. I shall not regret, 
however, the course of explanation we have followed, if, by placing 
before your eyes the documentary evidences of the case, I have suc- 
ceeded in inspiring you with the desire of entering more deeply into 
an investigation which concerns, to such a supreme extent, the 
pathology of the whole nervous system. 



^ See Langerhans, ' Vircbow's Arcliiv/ Bd. 44, and A. Biesadecki, Strieker's 
Handbucb, p. 595. , 
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PARALYSIS AGITANS AND DISSEMINATED- 

SCLEROSIS. 



ON PARALYSIS AGITANS. 

SoHHABY, — Of tremor in general. lis varieties. Intermittent 
tremor. Continuous tremor. Influence of ileep, rest, an(P 
voluntary motion. Distinction established ly Van Sieieten. 
Opinion of M. GvMer. Tremor, according to Galen, 
Paralysis agiiam, and disseminated sclerosis, — independent 
diseases. Parkinson's researches. French works : MM. See. 
Trousseau, Charcot, and Vvlpian. Paralysis agiians admitted 
to the right of domicile in classic treatises. 

Fundamental characters of paralysis agitans, A disease of 
adult life. Its spnpioms. Modifications observed in the gait. 
Tendency to propulsion and reiropulsion. Invasion; its modes, 
alow or abrupt. Period of stationary intensity. Head and 
neck not affected iy tremor. Alterations of speech. Rigidity 
of the muscles. Attitude of the body and limhs. Deformation 
of the hands and feet. Delay in the execution of movements. 
Perversions of sensibility. Cramps; general sensation of 
tension and faUgue : need of frequent change of position. 
Sahitual feeling of excessive heat. Temperature in paralysis 
agitans. Influence of the kind of convulsions — static or 
dynamic. 

Terminal period. Confinement to bed. Disorders of nutrition. 
Fkfeeblement of the intellect. Sacral eschars. Terminal com- 
plaints: they differ f-om those of disseminated sclerosis.. 
Duration of paralysis agitans. 

Necroscopical results. Inconstant lesions in paralysis agitans ; 
fxed lesions in disseminated sclerosis. Lesions of the Pons 
Varolii and of the medulla oblongata {Parkinson, Oppoher). 
Pathological Physiology. 

Etiology. External causes ; violent moral emotions ; influence of 
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damj^ cold^ when much prolonged ; irritation of certain periphe- 
ral nerves. Predisposing causes. Influence of age, Paralysis 
agitans appears at a more advanced period of life than dis- 
seminated sclerosis. Sex, Hereditary predisposition. In- 
fluence of race. 

Gentlemen, — Those amongst you, who, this morning, passed 
through our wards, were probably surprised to find collected there 
80 great a number of female patients, in whom tremor seems to 
constitute the paramount or at least the most striking symptom of 
the disease which they labour under. This gathering of patients, 
forming a genus apart, I purposely contrived. In that way, I 
desired to enable you to recognise, by means of a comparative 
study, certain shades of distinction and even marked differences 
which the examination of isolated cases does not allow you so 
readily to discern. 

At first glance, you may have thought the scene monotonous in 
character. Indeed, to a superficial observer the phenomenon of 
tremor in all these women must appear identical, or almost so : one 
thing alone strikes the gazer's glance, as peculiarly noticeable, it is 
the diversity in position and intensity of the rhythmical oscillations 
of the limbs. But a more attentive inspection soon allowed you 
to distinguish, under this apparent uniformity, different features 
which at first had completely escaped you. 

Thus, to mention merely the most manifest fact, you have been 
enabled to remark that some of our patients do not tremble except 
when executing a coordinated movement with a member, as in the act 
of raising a glass of water to the lips to drink, or again when they 
attempt to rise from their chairs in order to walk about. In the 
latter case, every part of the body may be shaken by energetic 
convulsive movements, rendering it diflScult and sometimes even 
impossible to stand upright or to walk along the floor. On the 
other hand, when they are at rest and not affected by any strong 
emotion, these same women, whether seated or lying, present the 
most natural attitudes ; the different parts of their bodies are no- 
wise agitated, and if you saw them only under such circumstances 
you would certainly not suspect the disease which has possession of 
them. 

In a second series of cases, on the contrary, the tremor is con- 
tinuous, permanent; it agitates the members unceasingly, allowing 
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ttietn no peace, and if purposed movements exaggerate it at times, 
repose does not cause its disappearance. In reality, during waking 
hours, when the affection is intense, there is no truce for these 
patients. Whatever be the position they assume, whether they sit 
■or lie down, they are always trembling. Sleep alone puts a. 
temporary stop to the spasmodic agitation of their members ; but 
hardly have they awaked than the tremor makes its appearance 
anew and soon resumes its former intensity. 

Thus, if we take count merely of this primary distinction, 
founded on the infiuence of repose and of purposed movements 
over the production of tremor, it becomes already possible, as yon 
perceive, to gather into two principal groups the patients whose 
cases occupy oar attention. 

The first group would comprise those in whom tremor is only 
shown when an intentional movement is made ; whilst the patients, 
in whom tremor is a constant symptom, or from whom it rarely 
■departs, except during sleep, would constitute the second group. 
It must be noted, however, that each of these groups, far from 
forming a homogeneous whole, embraces numerous morbid species, 
of very different natures, in spite of the analogy impressed upon 
them by the possession of this symptom in common. 

The distinction which I strive to make manifest to you is, in my 
opinion, of the highest importance in the history of chronic 
diseases of the nervous system, accompanied by tremor. In out 
own days, it has been almost universally misunderstood, and, if I 
mistake not, you will seek in vain for a trace of it in our classic 
authors. However, as M. Gu^neau de Mussy has justly pointed 
out in a recent clinical lecture,^ the physicians of the last 
century had taken it into consideration, and perfectly understood 
its value. 

Tan Swieten, among others, expressly recognised the two kinds 
of tremor; nay more, he endeavoured to connect each of them 
with a particular physiological condition. Allow me, here, to 
invite your attention to the commentary on the 625th Aphorism, 
where you will find a physiological interpretation of the tremor-symp- 
tom that is far from being devoid of interest even for a modem reader. 

Thus, according to Van Swieten, the tremor which persists, 
during repose in bed, results from an irritation that affects the 

' Mussj, 'Gazette des Hopitauit,' 1868. 
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nervous centres in an intermittent and rhythmical manner. Thi» 
would consequently be a convulsive phenomenon — tremor coactus.. 

On the other hand, the tremor wldch is exclusively shown, during^ 
the execution of voluntary movements, would depend on a defect of 
stimulus, the result of an insufficiency of the nervous fluid whose 
function it is to cause contraction of the muscles under the 
influence of the will. This, therefore, would be a paralytic tremor 
— tremor a debilitate. 

An interpretation of the phenomena, which does not radically 
diverge from the foregoing,- was published, a few years ago, by 
M. Gubler, one of the few modem authors who have upheld the 
distinction between the two kinds of tremor.^ M. Gubler notes 
that, in certain cases, the tremor consists, not in a succession of 
contrary movements withdrawn from the influence of the will, but 
in alternate contractions and relaxations of the muscles in action^ 
whether employed to alter the position of a limb, or of the whole 
body, or to preserve the natural attitude of the various parts. 
Here, the muscular contractions, instead of proceeding, as in the 
norma] state, gradually, imperceptibly, and without shock, take 
place on the contrary by jerks, and as if by interrupted current,, 
with intervals of rest. This pathological condition which, according 
to M. Gubler might be designated muscular astasis, stands distinctly 
apart from that condition in which tremor is not determined solely 
by the contractions required to maintain the corporeal attitude or in 
obedience to mental command, and taking place by jerks. In the 
second case, involuntary and purposeless contractions really exists 
and are incessantly excited by an internal stimulus. 

The classification must, in truth, be a most natural one, for it 
dates from long before Van Swieten : Galen had established it. He 
also, in fact, distinguished two kinds of trembling : one, which he 
designated rpefiog (tremor), is the paralytic shake ; the other, which 
he styled iraXfiog (palpitation), is the clonic, spasmodic, convulsive 
agitation.' 

But the physiological aspect of the disease must not detain us 
any longer, for we could not think of entering, at this moment, into 
a discussion which would be premature. Let it suffice that we have 
put prominently forward those characters which can be recognised 

^ 'Archives Gen^rales de Medecine/ 5e s6rie, t. xv, i860, p. 702. 
' G. V. Van Swieten, * Commentaria,' t. ii, p. 167. Paris, 1771. 
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'hy the simplest observatioD, irrespective of any theoretical pre- 
possession. It is because these have not been considered, that the 
two affections which are to form the object of our first clinical 
studies — -jtaralyais agitans and Auseiimiaied sclerosis — have remained 
until to-day, confounded under the same rubric, although they are, 
in every respect, perfectly independent of each other. Both, indeed, 
reckon tremor amongst their most important symptoms ; but, in the 
first, the rhythmical oscillations of tlie limbs are nearly quite perma- 
nent, whilst in the second they only supervene on the attempt to 
execute intended movements. We have just pointed out a distinctive 
character which already enables us to lay down a broad line of 
demarcation between the two affections. However, that is far, 
indeed, from being the only one which we have to set before yon, as j 
you will hereafter perceive. 

Parali/Hs agitaas which shall first engage our attention and of I 
which I have shown you several well-marked examples, was the i 
first to be inscribed on nosological lists. Its history, however, does 
not reach far back. The first regular description given of it only 
dates from 1817; it is due to Dr. Parkinson, who published it in a 
little work entitled 'Essay on the Shaking Palsy.' From tliat 
period, paralysis agitans has been often mentioned in England and 
in Germany ; but in France it remained almost unheard of until 
these latter years, for, if I mistake not, it was first described, in an 
explicit manner, by M. G. See in bis memoir on Chorea, where it 
■figures among the diseases that might be confounded with St. 
Vitus' Dance. 

In 1 859, M. Trousseau in his Lectures on Chorea succinctly 
-tabulated the principal characters pf paralysis agitans. Three yeara 
later M. Vulpian and I published a study on this subject in the 
Gazette Heiiilomadaire.^ We had but recently been appointed to 
La Salptfitriere. Desiring to inform ourselves fully as to the 
nature and characters of this disease, which we were called to 
observe, on a large scale, we were struck by the insufficiency of 
the details to be found in existing works. This led ns to collect 
the facts which lay under our observation, and, uniting these 
with the accounts given by foreign authors, we traced a tolerably 
-complete history of paralysis agitans, considering the period. 

From that date, this disease obtained the right of domicile in 
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ii, pp. 765, 816, cl 1863, p. 54. 
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classic works. In the second edition of his lectures, Trousaeaifc 
devotes a considerable space to its consideration. It figures in thttfl 
last edition of M. Grisolle's book, and in Reynolds' Encyclopedia'^ 
but in all these descriptions, and our own does not at all escape tl 
reproach, there is complete confusion between paralysis agitans a 
dissemiDated sclerosis. The line of demarcation between these tvQl 
diseases was for the first time indicated by myself, if I mistake not^F 
JB the thesis of M. Ordenstein." It behoves us therefore to establidtH 
a parallel between these two affections, by comparing tbem with 
each other in the threefold relations of symptoms, causes, and 
lesions; for that purpose, we shall refer to the afore -mentioned 
documents and to the numerous observations which we have col- 
lected in this hospital. It will be easy for you to discern in the 
patients whom I have gathered together in these wards, the cha- 
racters which I am about to insist on. 

riTNDAMBNTAL ChARACTBRS OF PaEALVSIS AGITANS. 

Paralysis agitans, separated from foreign elements, is, gentlemen, 
at present a neurosis, in this sense that it possesses no proper lesion. 
In the different accounts that have been published we see incon- 
gruous lesions mentioned ; some of these belong to disseminated 
sclerosis ; others, by their multiplicity and their variabiKty, yield 
support to our opinion that, up to the present time, paralysis 
agitans can lay no claim to any definite material lesion- 
It assails persons already advanced in a^e, those especially who 
have passed their fortieth or fiftieth year. This limit, however, is 
not absolute, for M. Dachenne (de Boulogne) has told us of a case 
where the patient was a youbli of sixteen. However it be, its 
natural place is amongst the diseases of the second period of life. 
But it would be going too far to consider it as being a senile disease. 
Frequently the causes remain unknown. However, of the etio- 
logical data two deserve to be cited ; i", damp cold, such as that 

' J. Eeynolda, 'A System of Medicine,' t. ii, p. 184; art. 'Paraljsii 
Agitans,' hj W. R. Sanders. 

' ' Sdi la paraljsie agitante et la Ecleroae en plaques generalisee,' Thhae 
de Paris, i8€8. Coin, liowever, had remarked that in two cases of multiple 
induration of tbe brain and spinal cord, the tremor was only eshibitad after 
movements which the patient wished to make, imt never ia a state of repose, 
nor during sleep, " Eiu Beitrag zur Lehre der Paraljsis agitans," in ' Wiener 
Med. Wooheaschr.,' Mai, i860. 
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arising from a prolonged aojourn in a badly ventilated apartment, 
or in a. low diirk dwelling on the ground floor, &c. ; 2° acute moral 
emotioTia. The latter cause appears to be tolerably common. One 
of the patients, whom you have visited, was seized under the fol- 
lowing circumstances ; Her husband, one of the Garde Municipale, 
formed part of the troops who fought against the insurgents in 
1833. Having seen her husband's horse return riderless to the 
barracks, she received a great shock, dreading some disaster. That 
very day she began to tremble, and the shaking, which at first was 
localised in the right hand, extending gradually, invaded each of 
the other members in successioD, I shall have occasion to quote 
numerous examples of the same kind for your information. 

The gi/mploms of paralysis agitans are not all of the same value. 
The most striking symptom consists of a tremor, existing even when 
the individual reposes, limited at first to one member, then little by 
little becoming generalised, whilst respecting, however, the head. 
To this phenomenon is superadded sooner or later an apparent 
diminution of muscular strength. The movements are slow and 
seem feeble, although dynamo metrical experiments prove that this 
diminution is not real. This motor impotence appears to be 
due in part, as we shall see, to the rigidity which prevails in the 
muscles. 

A singular symptom is that which, frequently at an early, but 
usually at a late period, comes to complicate the situation — the 
patient loses the faculty of jireserving equilibrium whilst walking. 
In some patients also we notice a tendency to propulsion or to 
retropulsion : without feeling any giddiness, the patient is, in the 
first case, propelled forward, and, aa it were, compelled to adopt a 
quick pace ; the individual is unable, without extreme difficulty, to 
stop—being apparently forced to follow a flying centre of gravity. 

A peculiar attitude of the body and its members, a fixed look, and 
immobile features should also be enumerated among the more im- 
portant symptoms of this disease. 

The marck of paralysis agitans is alow, and progressive. Its 
daraiion is long — sometimes it has gone on for thirty years. The 
fatal term supervenes either by the advance of age, or because 
of intercurrent diseases which may he accidental or occasioned by 
marasmus, confinement to bed, &c. In the first case, an acute 
disease, such as pneumonia, occurs: in the second, death takes 
place from a sort of nervous exhaustion, nutrition degenerates. 
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the patient cannot sleep, eschars are formed and conclude the 
morbid scene. 

Such, gentlemen, are the more general characters of paralysis 
agitans. But in order that you may the better comprehend their 
significance, it is proper to enter more deeply into a study of the 
symptoms and to show how they arise, increase, and are connected 
with the different stages of the disease. To this end, and in order 
to give greater clearness to our description, we will establish 
several periods which we shall describe, in due order. 

Let us examine, in the first place, the manner of its invasion. 
Experience teaches that paralysis agitans sets in sometimes slowly 
and progressively ; sometimes, on the contrary, in an almost abrupt 
manner. 

A. Slow invasion, — In the immense majority of cases, the 
invasion is insidious, the disease first showing itself as slight and 
benignant. The tremor is circumscribed to the foot, the hand, or 
ihe thumb. This symptom, apparently of so trifling a nature, long 
remains solitary. It presents, however, certain characters which 
require to be recognised, and on which we shall lay stress. Is the 
hand attacked? Its several segments are seen to oscillate over 
^ach other, stirred by an almost pathognomonic motion. The patient 
closes the fingers on the thumb as though in the act of spinning 
wool ; at the same moment the wrist is bent by rapid jerks upon the 
fore-arm, and the fore-arm on the arm. 

At this stage of the disease the tremor may be merely passing 
^nd transitory. It breaks out when least expected, the patient 
venjoying complete repose of mind and body, and it frequently occurs 
without his being conscious of it. The act of walking (even where 
the upper extremities are affected), the act of grasping, lifting, 
taking a pen, writing, any effort at all of the will, may at this epoch 
often sufiSce to suspend the tremor. Later on, it will be no longer 
so. Moreover, as it augments in intensity and persistence, the 
tremor invades little by little, and not without observing certain 
Tules in its progress, the parts which have hitherto remained sound. 
If, for instance, it first affected the right hand, at the end of some 
•months or of some years, the turn of the right foot will come ; 
next the left hand, and after that the left foot will be, successively, 
assailed. 

Decussated invasion is more rare. I have, however, at least twice 
^j3een the affection first seize the right upper extremity, and pass 
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next to the left lower extremity. It ia mueh more common to see 
the tremor confined for a long time to the members of one side of 
the body {hemiple</ic type), or to the two lower estremifiea {para- 
plegic (ype). The head ia always neatly quite respected at every 
stage of the disease, even ia the most intense cases; and this is a 
•character to which we shall, hereafter, give prominence, for the 
contrary is often observed in the cerebro-spinal form of diaseminated 
sclerosis. 

I have to ask your utmost attention to a mode of pri^resaive 
hivation which, although exceptional, is not the less worthy of 
interest. The tremor is not absolutely the first symptom recorded. 
It may possibly be preceded sometimes by a very remarkable feeling 
of fatigue, sometimes by rheumatoid or neuralgic pains, which are 
occasionally most severe, occupying the member or the regions of 
the members which shall soon be seized, but secondarily, by the 
convulsive agitation. I might quote several cases of this kind to 
you, and, in such circumstances, it is not rare to find that some 
traumatic cause exists, such as a puncture, as Romberg has seeu, or, 
as 1 have myself observed, a violent contusion of the member which 
was ultimately taken with pain and trembling. The paralysis agitans 
which sets in, after this manner, behaves itself, however, tlirougbout 
its ulterior course in the ordinary way, and its progress is effected 
in accordance with the same laws. 

B. Ahrvpl invasion. — Whcu, in consequence of a moral cause, a 
shock of terror for instance, tremor suddenly supervenes, it sometimes 
occupies one member only, sometimes it seizes on all the members 
at once, from the very commencement. After persisting for a few 
days it may possibly improve or even vanish. But, later on, after 
a series of alternate improvements iind exacerbations, it takes up 
its abode in a permanent manner. This, at least, is what we have 
-seen very distmctly occurring in several cases. 

The duration of this initial phrase varies from about one to two 
or three years, whatever may have been the maimer of its invasion. 

C. Period of slationary inttnsKy. — When paralysis agitans has 
acquired its perfect development, the trentbling, besides invading 
several members, becomes, at least in severe cases, almost incessant. 
Its intensity, however, is not the same at all times. Different 
circumstances, formerly without influence over it, now augment it. 
Moral emotions count amongst these, and the exercise of voluntary 
movements. In addition, we find a kind of crises — paroxysms 
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occurring spontaneously, without appreciable cause. On the other 
hand, natural sleep, and sleep induced by chloroform, always 
annihilate the convulsive jerking, for the time being. 

At this stage of the disease, especially, the peculiar characteristics 
of the tremor are displayed in all their fulness; then also we 
occasionally find the rhythmical and involuntary oscillations of the 
different parts of the hand recalling the appearance of certain co- 
ordinated movements. Thus, in some patients, the thumb moves over 
the fingers, as when a pencil or paper-ball is rolled between them ; 
in others, the movements are more complicated and resemble what 
takes place in crumbling a piece of bread. I have shown you some 
examples of this kind. These are, if I do not mistake, peculiarities 
which belong specifically to the tremor of paralysis agitans ; I do 
not believe that they are to be found in any other species. They 
have been clearly recognised by M. Gubler {loc. cii,)y who, having 
occupied the position of clinical clerk in La Salpetriere, was enabled 
to study the disease on a large scale.^ 

Fig. Y. — Specimen of handwriting in paralysis agitans.^ 
The hands and neck, we repeat, remain unaffected ; this is the 

^ The tremor causes the handwriting to exhibit characters which are some- 
what special. When the disease is commencing^ the writing at first glance 
seems normal, but when examined with a magnifying glass inequalities are 
perceived, some parts being thicker and heavier than others. Later on, in the 
period of stationary intensity for instance, the changes are more marked and 
consequently plainer. The above specimen, fig. 7, represents the writing of a 
patient whose case we studied at the Hopilal St. Louis, in 1869. The strokes 
forming the letters are very irregular and sinuous, whilst the irregularities and 
sinuosities are of a very limited width (Bourneville). 

On a careful examination of this specimen of writing it will be perceived 
that the down-strokes are all, with the exception of the first letter, made with 
comparative firmness and are, in fact, nearly normal — the finer up-strokes, on 
the contrary, are all tremulous in appearance, and it is to the unsteadiness of 
these lines that the peculiar character of the writing here is principally due. 
From this I would infer, that the flexors of the fingers were, at this stage of 
the disease, less affected by tremor than the extensors, and that, amongst the 
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rule. Far from trembliiigj the muscles of the face are motionless, 
there is even a remarkable fixity of look, and the features present ' 
a permanent expression of moumfuluess, sometimes of atolidness or 
stupidity. The nystagmus which so frequently figures in the 
symptomatology of disseminated sclerosis, has no existence in 
paralysis agitans. Nor are the muscles of the jaws afTected by 
convulsive agitation. Nevertheless, it is not uncommon to find 
that the tongue, even when enclosed in the buccal cavity, is 
stirred by a well-marked trcmorj which augments when the organ 
is protruded. Sometimes the lips adhere, as though firmly pressed 
together, so that the red portion is no longer visible, and the 
cutaneous surface seems puckered. ^ There is no real difficulty of 
speech, but the utterance is slow, jerky, and short of phrase : the 
pronunciation of each word appears to cost a considerable effort of 

latter, the iutecossei were probably the earliest affected. This inference will 
not be wiUiout interest for those who remember the attention which Dr. 
Bucheime (ie Boulogne) gave to the conduct of these muscles iu the various 
paraljtie aiid atrophic affections of the hand (Sigeraoa). 

' All tbese chaiacteristics are found well marked in the case of the patient, 
Marie-Anne Perd. . ., wbo is still under M. Cbarcot's care (Salle St. Alex- 
andre, No. 9). The head, held in a somewhat fitted position, ia slightly bent 
iorward. Tbe features are, so to speak, without expression ; the brow-wrinkles, 
similar on both sides, are dee]>ly marked ; the ejelids are less mobile than in the 
normal atate, on account of a species of contraction in the supraciliary muselo 
which appears habitual and whicli deepens the brow- wrinkles. When the patient 
is requested to close her eyes, she does so, without effort, she sajs; but the 
upper lids are then stirred b; little convulsive movements which would rather 
lead cue to suppose that it required a certain force to keep them closed. And, 
ia (act, if tbej be kept in this position, the convulsive movements (a kind 
of rapid winking) augment in direct ratio with the continuance of the 
test, so that the occlusion ceases to be complete. The eyes look straight for- 
ward; there is no nystagmus. When, in examining the sensitiveness to light 
of tbe pupils, we attempt to open and close the eyelids, in alternation, a certain 
resistance is met with, in tbe latter case, which is due to the convulsive move- 
ments of the upper lida that the patient cannot control. The gaze is, in some 
sort, without expression. 

The lips are drawn together and somcvbat pouting, as though a muscular 
contraction maiutained tlicrn in apposition; it follows that the uaso-labial 
furrows are shallow, like the jugo-mcntal. The upper lip is motionless, the 
uuder lip is moved by a very fine tremor at the labial commissures. The 
patient is obliged to make an effort in order to open her mouth ; she can only 
open it imperfectly, and cannot keep it open for a few minutes. She appears 
to account for this customary and as it were permanent apposition of her lips, 
when she says, "Elles se collent ensemble mes l^?res" (Bourneville). 
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the will. If the tremor of the body be intense it may happen that 
the utterance will be tremulous, broken, jolted out as it were like 
that of an inexperienced rider on horseback, when the animal is 
trotting. However, in both cases, we should only recognise in this 
a phenomenon of transmitted tremor.^ Finally, the patients seem 
to speak between their teeth. Deglutition is accomplished with 
ease, though perhaps slowly; frequently in cases of somewhat old 
standing the saliva, accumulated in the mouth, is involuntarily 
allowed to escape. The respiratory muscles do not seem to share in 
the convulsive disorder of the extremities. We have to remark, 
however, that some patients experience an almost continual feeling of 
oppression. 

We shall now point out a characteristic which, we believe, was 
overlooked by Parkinson as well as by most of his successors : we 
allude to the rigidUy to be found, at a certain stage of the disease, 
in the muscles of the extremities, of the body, and, for the most part, in 
those of the neck also. When this symptom declares itself, the patients 
complain of cramps, followed by stiffness, which, at first transient, 
is afterwards more or less lasting, and is subject to exacerbations. 
Generally the flexor muscles are the first, as they are always the 
most intensely, ajfifected. When this muscular stiffness has become 
permanent it causes the patients, in many cases, to assume a cha- 
racteristic attitude. Thus on account of the rigidity of the 
anterior muscles of the neck, the head, as Parkinson remarked, is 
greatly bent forward, and, as one might say, fixed in that position ; 
for the patient cannot, without much effort, raise it up, or turn it 
to the right or left. The body also is almost always slightly 
inclined forward, when the patient is standing.^ 

1 In reference to utterance, we may quote a fragment of the record of the 
patient, Perd. . . . Utterance began to grow difficult, in this woman, two 
years ago ; and during the last year the difficulty has considerably increased. 
When the patient speaks, her lips tremble, and the enunciation of the first 
syllables is laboriously accomplished ; her utterance is tremulous especially at 
.first, gradually, as she goes on speaking, the tremulousness grows less, and the 
words are pronounced in a stronger voice. The patient seems to speak between 
her teeth ; her lips scarcely separate, and the jaws are, as it were, adherent 
each to each. The tongue is stirred by a uniiorm and general tremulousness, 
even when lying in the buccal cavity, and when it is protruded the motion 
■augments. The patient asserts that she cannot keep it out long : " It comes 
back, in spite of me," she says. The mouth is often full of saliva, and Perd. . . 
Attributes to this fact part of her difficulty of utterance (B.). 

^ See plate at the end of this volume. 
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The attitude of the upper extremities deserves to be noticed. 
The elbows are habitually held a little apart from the chest, the 
fore-arms being slightly flexed upon the arms ; the hands, flexed 
upon the fore-arms, rest upon the stomach.' In the eonrse of 
time, the hands, on acconnt of the permanent rigidity of certain 
muscles, present deformations which it is necessary to be acquainted 
with, as they have frequently rendered diagnosis difficult. 



Fig. 8.— Tlio 




riting lianii. Habitual attitniie of the hand at a 
advaoced stage of paraljab agitana 






Commonly, the thumb and index are extended and apposed, as if 
to hold a pen ; the fingers, slightly inclined towards the palm, are 
all deviated outwards to the ulnar side {fig. 8), 

The fingers, in many cases, alternately flexed and extended at 
their several articulations, present a series of inclinations which 







have a deceptive resemblance to certain types of deformation ■ 
observed in chronic progressive rheumatism (figs 9 and lo). 

The distinction, however, is usually made with ease, if the ob- 
server be forewarned and on his guard In cases of paralysis agitans 

' See plnte at t!ie end of this volume, in wbicli the patient Gav. . . is 
depicted ; her case is described in an appendix. The inclinatioa forward, which 
wu verj marked when M. Kichard made the sketch, has siaoo become jnore 
decided. Moreover, she now exhibits a tendencj to incline towatds the right 
aide. This lateral inclination 13 found to exist also in another of M. Charcol'a 
patients, named Bail. . . 
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there is found, in fact, neither the articular tumefaction and stiff- 
ness, nor the osseous deposits and cracking sounds observed in nodose 
rheumatism. 




Fig. io.— Digital deformation, simulating that of primitive chronic artionlar 
rlieamatiim. 

With respect to the lower extremities, the rigidity of the muscles 
is sometimes so intense as to suggest the existence of real para- 
plegia, with muscular contracture. In the case of the two female 
patients, to whom I directed jour attention in the wards, their lower 
limbs, as you have seen, are rigid in semi-flexion ; they can neither 
be ficxed nor extended without considerable difficulty. The knees are 
drawn together in adduction : the feet are stiff, extended, and turned 
in, simulating the malformation known as talipes equhms {varus) club- 
fool ; the toes are raised and recurved so as to form a griffe {or claw) 
on account of the extension of the first and concomitant flexion of 
the second phalanges. Nevertheless, these women still retain the 
power of moving their lower extremities, though slowly indeed and 
with difficulty : they are even able, as you have witnessed, to walk 
in a kind of a way, without assistance or support. I have pointed 
out to you, gentlemen, that, contrary to what takes place in true 
paraplegia with contracture, we do not here discover that tetanic 
tremulation, which, whether arising spontaneously or provoked by 
certain attitudes, characterises one of the varieties of spinal epilepsy. 
This symptom, on the other hand, is generally found in the para- 
plegia which frequently accompanies disseminated sclerosis, and this 
is a distinguishing character on which we shall have occasion to lay 
stress in diagnosis. 

As Herr Benedikt has remarked in his recent treatise on Electro- 
therapeutics, the habitual rigidity of a certain number of muscles 
undoubtedly contributes, to a great extent, in rendering movement- 
laborious. But this is not, we believe, the only cause that should 
be recognised. However, it is this rigidity which, determining the 
general attitude, is the reason that the patients, shrunken upon 



themselves as it were, seera to move all of a piece ; that their joints 
appear " soldered together," to use a common but fairly descriptive 
term which I borrow from a patient ; and that, finally, the head 
and body are kept inclined forward — a circumstance which has 
certainly its own share in producing that tendency to fall forward 
which the patients experience when walking. 

Gentlemen, there are caaes, though these are rare indeed, in 
which muscular rigidity is a symptom of the early stage of the 
disease, and a really predominant one. I have recently observed an 
example which belongs to this category. The patient had scarcely 
noticed the tremor which, in fact, showed little intensity in his case, 
and was confined to one hand. He already displayed, however, in 
a high degree, the peculiar attitude of the body and its memhers, 
the difficulty of movement, and the characteristic gait.i Such 

' The following o^e, which wa abridge, belongs to this category of except 
tional facta. Guill. . ., aged 53 jeats (Salle St. Alexandre, No. 10, La Sal- 
pStrifere) after having, for soioe time, suffered from cephalalgia, wandering 
pains of a laucinating character, and a feeling of constriction at tlie epigas- 
trium, noticed, four jears ago, that the different joints of the rigiit upper 
extremity were growing stiff. To this phenomenon, weakness was superadded. 
The stiifueas and debility mvaded, successively, the left lower extremity, the 
left arm, and afterwards the right leg. In 1870, a tendency to propulsion and 
retropulsion made its appearance. Thus when tiie patient ascended the stairs 
to Iier lodging, she was propelled forward, and only stopped when she could 
lay hold on some resisting hodj; "without this precaution," she said, "I'd 

To-day, her condition is as follows ;— Head sUghtly bent forward, neck stiff. 
The brow is deeply furrowed, especially over the eyebrows, wbleli are oplifted 
as are the upper eyelids : hence the physiognomy has a sort of stolid look. 
Utterance is free. In walking, the patient takes short steps and keeps the 
arms close to the body, the fore-arms flexed, asd the hands joined together, as 
if forsnpport. The fingers, taken together, are slightly bent and gathered; 
the whole hand is inclined outward towards the ulnar side. All the joints 
are stiff, but in different degrees, the stiffness being greatest on the riglit side. 
Sensation is preserved. During the night, the patient experienoea a feeling of 
cold which passes down from the shoulder to the wrist, and returns in fits 
lasting from five to six minutes. The members, espeeially the right arm, feel 
heavy. When the patient wishes to rise from her cliair, and is hindered 
from helping herself by grasping adjacent objects, she catches the legs of the 
chair with her hands in order to draw forward the pelvis, then she puts her 
hands lower down on the sides of the chair, and after some efi'orts and a kind 
of balancing to and fro, she succeeds in getting up. 

Her slumber is generally short. During the night, Gaill. . . keeps herself 
covered with the sheet only, having a thin petticoat spread over her knees 
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cases are exceptional. Most commonly muscular stiffiiess onlj 
appears, or becomes prominent, in the advanced phases of paralysis 
agitans. Now, when it begins to be manifest the patients have 
long experienced, in the execution of movements, a notable want of 
ease which is due to another cause. 

You will readily discover, in some of the patients whom I have 
shown you, that laboriousness in the execution of movements which 
is dependent neither on the existence of tremors, nor on that of 
muscular rigidity ; and a somewhat attentive examination will enable 
you to recognise the significant fact that, in such cases, there is 
rather retardation in the execution of movements than real enfeebU- 
ment of the motor powers. The patient is still able to accomplish 
most of the motor acts, in spite of the trembling, but goes about 
performing them with extreme slowness. We noticed this fact a few 
moments ago, in its relation to the faculty of speech ; there is a 
comparatively considerable lapse of time between the thought and 
the act. One might suppose that the nervous influx cannot be set 
to work, in her case, until after extraordinary efforts, and, in reality, 
the slightest movements occasion extreme fatigue. This group of 
phenomena has been frequently taken as an[indication of a real para- 
lytic enfeeblement. Nevertheless, you will have many an opportunity 
of assuring yourselves that in cases where the disease has not yet 

because they are cold. A coverlet, she says, " would be too warm and too 
heavy." Let us note also an incessant need of change of posture (or fidgetiness). 
She is scarcely seated for four or five minutes when she asks to be placed farther 
forward, then to one side, &c. Some moments after, she requests that her 
legs (which have a tendency to adduction) shall be separated ; then she begs to 
be helped to rise. All these symptoms suffice to show that we have here a 
case of paralysis agitans. Nevertheless, although the disease is of four years^ 
standing, there is scarcely any trembling, the right hand alone being afiPected 
by it, and that only for the last three months. From this it will be seen that 
it is possible to diagnose paralysis agitans, even when tremor is absent (B.). 
It was the same with respect to another patient whom M. Charcot observed, 
a short time ago (1873). This man, aged 50 years, was attacked by '' Parkin- 
son's disease " in consequence of a strong emotion occasioned by the attempts 
of the Federalists, during the time of the Commune, to incorporate him in 
their battalions. In his case, all the symptoms and especially the attitude 
were present, but the tremor was likewise deficient. Finally, Mr. Gowers has 
communicated to M. Charcot a case, noted by him, in the National Hospital 
for Epilepsy and Paralysis of London ; the patient, a woman named Anne 
Phillips, e^ibited all the symptoms of paralysis agitans, exceptbg the trem* 
bling, which is barely perceptible in her movements. (B.) (Note to the second 
ditiott.) 
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reached its last limits, the muscular power is retained, in n remarkable 

degree. This fact has been verified, on several occasions, by means of 
the dynamometer : in some cases, even, the curious phenomenon was 
noted of the greatest amount of measured force being present in 
that member which was to all appearance the weakest and most 
tremulous,' 

Yet a word upon the gaii pecoh'ar to patients' affected by 
paralysis agitans. You have seen some of our patients get up 
slowly and laboriously from their seats, Jiesitate for some seconds 
to step oat, then, once started, go off in spite of themselves at a rapid 
rate. Several times they threatened to fall heavily forward. Does this 
irresistible tendency to adopt a rnnniag pace depend exclusively on 
the centre of gravity being displaced forward by the inclination of 
the head and body ? Tiiia explanation, which may, perhaps, be 
admissible in some instances, will not serve for all. There are, in 
fact, certain patients who, in contradistinction to those described, 
tend to run backwards when in motion, and to fall backwards, 
although their bodies are manifestly inclined forward. Besides, 
propulsion, like retropulsion, is not absolutely connected with the 
bent attitude of the body, for it is sometimes seen at an early 

' We Lave examined the amoimb of djnamometrical force present, in silt 
of M. Cljarcol's patients. The folloiring are tlie results : 

lat. Pcrd. — Eight esploialions ; average on the right side, Co; on the left, 

;ad. Guill.— Nine eipiorations i sverage on the riglit side, 67 ; on the left, 

'3. 

3rd. Berr. — Tliirteen explorations r average on the right side, 596 ; on tim 
ieff, 41-4. 

4t)i. Gav. — Yive explorations : average on the right side, 39'6 ; on the left, 

43'4> 

f-^th. Beau.— Five explorations : average on the right side, fls,!^ ; on tlio 
left, 42-3. 

6th. Dan. — Five explorations: average on the light side, 41 '4; od the ieft 

33'3- 

If these figures be compared with the standard average 85, which we 
obtained by similar csplorations in the case of five persona of the same age 
as our patients, it becomes evident that the dynamo metrical force, far from 
being preserved in pataljsis agitatis, is, on the contnuy, diniijiishcd. It is all 
the more difficult to explain the divergence between the old opinion and our 
faets, sinee in two of our patients this diminution is as well-marked at the 
early stage of the disease as at the moat advanced. Finally, in tliree case?, 
the dynamo metrical cnfceblemeat is greatest on the side where tremor pre- 
dominalcs (B.). 

10 
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period of the disease, even before there is any inclination of the 
body at all.^ In short, these are not constant and necessary phcr 
nomena; they are even frequently enough absent, and are to be 
found in the symptomatic tables of diseases other than paralysis 
agitans, as in certain cases of cerebral lesion, for example. It is, 
however, right to mention that, in the latter pvent, they are often 
connected with vertigo, whilst in paralysis agitans the movements of 
propulsion and retropulsion do not supervene in consequence of 
any feeling of giddiness. 

The symptoms which I have just reviewed are not, gentlemen, the 

^ These phenomena are very evident, in a patient under M. Charcot's charge 
(Salle St. Alexandre, No. 22). This woman has attained a more advanced 
stage of the disease, without however being bed-ridden, than the two patients 
mentioned in the preceding notes. All the symptoms of the disease are met 
with in her case ; but we shall merely select from her history the facts which 
relate to propulsion and retropulsion. Suppose, when seated, she is directed 
to arise and walk, what do we observe ? She hesitates for a few moments, 
then bends the body forward, and after swinging herself to and fro, as it were, 
suddenly rises. When up, she does not set off at once ; she seems to require 
to poise or balance herself first ; she appears in some sort uncertain, the body 
being inclined forward ; finally, she decides to start. Slow at the outset, her 
gait is gradually accelerated, and, after a course of ten yards, she rushes forward 
at such a rate that if, at a given moment, she did not find some obstacle to 
lay hold on — a bed, chair, or wall— she would fall suddenly. In this case, 
therefore, propulsion is as manifest as possible. 

Retropulsion is sometimes overlooked because, in order that patients should 
be conscious of possessing it, they must have had some special occasion to 
walk backwards. M. Charcot employs a very simple method of exhibiting its 
existence. When the patient is standing, it suffices to pull her, unexpectedly 
and slightly, by the skirt, in order to make her immediately commence 
walking backward ; the retrograde movement soon becomes very rapid, and 
would be quickly dangerous if proper precautions were not taken (B.). 

The fact of the phenomena of propulsion and retropulsion being both 
present in the same patient furnishes an argument in support of Professor 
Charcot's proposition that the propulsive tendency is not absolutely connected 
with the forward attitude. In this case, the woman when stopped in the 
midst of an onward walk, being caught by the gown and gently pulled back, 
immediately began to recede, and this without any perceptible change of 
attitude. As mention has been made of the existence of a stolid look, in 
such patients, it will not be uninteresting to note, in relation to the question 
of the influence of disease on the mental faculties, that although this patient 
was in an advanced stage of the disease and had the characteristic facial signs, 
her mind appeared still active (in 1874). "EUe va comme une machine,'* 
said an observer, on seeing her walk. '* Mais oui, comme une machine a vapeur," 
was her quick response (Sigerson). 
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only phenomena which deser\'e to arrest your attention. Paralysis 
agitans is not merely one of the saddest oE diseases, inasmuch as it 
deprives the patients of the use of their limbs, and sooner or later 
reduces them to almost absolute inaction j it is also a cruel affection, 
because of the unpleasant sensations which the sufferers experience. 
Usually, indeed, (the neuralgic eases which we have already described 
being excepted), they are not affected by acute pains, but by dis- 
agreable sensations of a special order. They complain of cramps, 
or rather of a nearly permanent sensation of tension and traction in 
most of the muscles. There is also a feeling of utter prostration, of 
fatigue, which comes on especially after the fits of trembling ; in 
short, an indefinable uneasiness, which shows itself in a perpetual 
desire for change of posture. Seated, the patients every moment 
feel obliged to get up ; standing, after a few steps they require to 
sit down. This need of change of position is principally exhibited 
at night in bed by tlie more infirm, who are incapable of attending 
on themselves. The nurses charged with their care will tell you: 
"They must be turned now on the right side, now on the left, now 
on the back." Half an hour, a quarter of an hour, has scarcely 
tlapsed until they require to be turned again, and if their wish be not 
immediately gratified they give vent to moans, wliich sufficiently 
testify to the intense uneasiness they experience. In spite of 
these different troubles, the transmission of the cutaneoas sensitive 
impressions is not altered in paralysis saltans ; cold, heat, a pinch, 
the slightest touch, are all ]>erceived, as in the normal state, and 
with the wonted rapidity. 

But there is one very troublesome sensation which the patients 
experience, and which I have not found mentioned in any description ; 
this is an habUnal sensalimi. of excessive heat, so that you shall see 
them in the heart of winter throw off the bedclothes, and in the day- 
time only retain the lightest garments. All the cases nnder our 
charge give evidence in favour of this assertion. It is a peculiarity 
wortli noticing, although no reason can be given for it, that this 
sensation of heat is especially felt in the epigastrium and the back. 
Still it may affect the limbs and face also. It is not of uniform 
intensity at all limes. It appears to attain its maximum after the 
paroxysms of trembling, and it is then frequently accompanied by 
.profuse jiers pi ration, which is sometimes so great as to necessitate a 
change of linen ; but it may also be found in patients who do not 
thus perspire and who are but little troubled with tremor. 
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The knowledge of this fact long since led me to inquire whether 
the central temperature was altered in these patients. Now expe- 
rience has proved to me that, whatever may have been the intensity 
of this subjective sensation or of the tremor, the (rectal) temperature 
remained at the physiological limit (37*5° C. = 99*5° P.)- 

You will not be surprised, gentlemen, to find that the muscular con- 
tractions, even when so energetic and general as are those we note 
in certain cases of paralysis agitans, do not give rise to an accumula- 
tion of heat in the central parts. These muscular contractions are 
dynamic. Now, you are aware that ataiic muscular contractions 
alone, as M. Beclard has pointed out, occasion an elevation of tem- 
perature thermometrically appreciable. Prom this point of view, as 
we, M. Ch. Bouchard and myself, have endeavoured to establish, in 
an essay communicated to the Societe de Biologic,^ convulsions may 
be classed under two heads : 

1°. Staticy in which tonic contractions predominate; these 
augment the temperature to a more or less marked extent. To this 
category tetanus and epilepsy belong. 

2°. Bynamicy in which clonic convulsions predominate. These 
do not affect the temperature in a marked manner. Thermometrical 
explorations, which we have repeated many times in cases of paraly- 
sis agitans, and in some cases of chorea characterised by excessive 
agitation, seem to us to have placed the latter point beyond all doubt.^ 

In connection with this question it would be interesting to deter* 
mine whether the urine, in paralysis agitans, presents any. important 
modification in its chemical composition, and, particularly, any aug- 
mentation in the proportion of sulphates, inasmuch as, according to 
Dr. Bence Jones, such changes take place in chorea and delirium 
tremens — diseases in which there is great muscular expenditure. 

* "Sur les variations de la temperature centrale qui s'observent dans 
certaiues affections convulsives et sur la distinction qui doit etre etablie a ce 
point de vue entre les convulsions toniques et les convulsions cloniques." — 
' Memoires de la Societe de Biologic,' 1866. 

- This statement is corroborated by five new cases. Eive explorations 
made in the case of Ber. gave an average temperature of 37*48° C. In the 
case of Guill, three explorations gave 37*6°. In the case of Dan. three morning 
explorations gave 37*3° C. ; and four evening explorations, 37.8°. In the 
case of Grav. two morning explorations gave 37°*; and four evening ex- 
plorations 37*6°. In the case of Bau. three morning explorations gave 37*1° ; 
and four evening explorations 37*45°. The pulse in the first case reached 90; 
in the second, 86; in the third, 84; and in the fifth, 80. The number of 
respirations, in these cases, was normal (B.). 
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Tliia is a desideratum which we propose some day to make 

Gentlemen, the synaptoms we have described to joii persist, sack 
as we see them, for a less or greater lapse of time j then, sooner ot 
later, there comes a period that heralds the fatal issue, which may be 
called the ierminal period. The affection pursuing its course, the 
difficulty of movement increases, and tlie patients are obliged to 
remain, the whole day long, seated on a chair, or are altogether eon- 
fined to the bed. Then, nutrition suffers, especially the nutrition of 
the muscular system. There may supervene, as I have twice observed, 
a genuine fatty wasting' of the muscles. At a given moment, 
the mind becomes clouded and memory is lost. General prostration 
sets in, the urine and faeces are passed unconsciously, and eschars 
appear upon the sacrum. In such cases, the patients succumb 
to the mere progress of their disease, by a sort of exhaustion of 
the nervous system ; and it is perfectly true, as several authors 
have remarked, that at this terminal period the tremor, however 
intense it was before, is frequently seen to diminish and even to 
disappear.^ On a post-mortem examination, it is not common to 
find any important visceral lesion capable of accounting for the 
occurrence of death. We do not observe, for instance, the lesions 
of caseous pneumonia, or of tubercular phthisis, which, as we 
shall see, usually terminate the existence of women attacked with 
disseminated sclerosis or with progressive locomotor ataxia. 

Such, however, is probably not the most usual kind of death in 

' Eesearchcs have since beoa made, ia reference to tliis subject, by M. P. 
Eegiiard in tlie laboratory or tlie Sorbonne, — two of Ibe patients in M. 
■Chiircol's wards being placed under examination. In botli cases, ILe urine 
contained a nearly normal proportion of urea, but a leas tban normal propor- 
tion of sulpUuric acid. Tlie average of fourteen specimens gave ig'go 
gramnics of vtm ; and 1*25 instead of 3 grammes of sulphuric acid. 
It follows from tliese analyses tliat the excreliotk of sulpliates ia 
diminished in paralysis agitans, contrary to tba opinion advanced by Dr. 
Eence Jones when treating of chorea. In the latter affection, indeed, 
Lehmann and Gruner have always fooad a diminution of aulpliates. Vogel, 
on his side, arrives at the Eame results, and he thinks tliat the contrary eon- 
olusians of Dr. Bence Jones must bo altrihnted to tlie insufficiency of the 
analytic method employed.^ JVo^e lo Seeond {Preach) Edilioit. 

' In the case of a patient under M. Charcot's chaise (Latouil— Marie - 
Pranjoise) ivlinse clinical history is given, i« exlenso, in the thesis of M, 
Ciaveteira, the trembling completely disappeared the second day before her 
death ('De la Paraljsie Agitans," 1872, p. 35). 
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paralysis agitans. The fatal termination, in fact, is frequently owing 
to an intercurrent disease. Trousseau thrice beheld death super- 
vene in consequence of pneumonia, and I have noticed the same 
thing myself in several individuals suffering from paralysis agitans. 
Was this complication due to the habit which such patients have of 
remaining uncovered, even in the coldest weather, on account of 
the sensation of interior heat they experience? We are unable to 
affirm it. 

Let us not forget, gentlemen, that paralysis agitans is one of the 
grave affections of the nervous system whose duration is the longest. 
It may last for thirty years. The symptoms of the third period 
may themselves, as I have witnessed, linger on for four or five 
years. 

If I have dwelt thus minutely upon the symptomatological descrip- 
tion of paralysis agitans, it is because it constitutes, even at the 
present hour, nearly the whole of the history of this disease. 

The few autopsies which have until now been made on persons 
supposedly affected by paralysis agitans may be grouped into three 
classes. 

The first class includes the cases in which no perceptible lesion 
has been met with in spite of the most attentive explorations. 
Several facts of this kind have been placed on record by different 
authors. For my part, I have noted three well-marked cases 
of paralysis agitans in which the results of the autopsies were 
altogether negative. At other times, we find mention made of 
common-place lesions, particularly of senile cerebral atrophy ; now 
this may exist, as is well known, without the slightest tremor having 
been ever present. 

The second class comprises the observations published by some 
authors, — Bamberger, Lebert, and Skoda, for instance, — under the 
head of paralysis agitans, and in which lesions have been found that^ 
in all probability, pertain to disseminated sclerosis. Such are the cases 
of Bamberger, Lebert, and Skoda. Was paralysis agitans really the 
disease under consideration, or were not the clinical symptoms rather 
those of disseminated sclerosis P The latter was certainly the fact^ 
at least as regards Skoda's case. We shall, however, revert to this 
question, on a future occasion. 

Finally, the last group contains the case given by Parkinson and 
that of Oppolzer. In Parkinson's case, which, by the way, he 
relates at secondhand, it appears that there was an augmenta' 
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Hon of volume, with induration of the pons Varolii, of the meduUa 
ohlongala, and of the cervical portion of the cord, and that in addition 
to this the nerves of the tongue and those of tlie arm were apparently 
tendinous. The latter neeroscopical detail, with others unnecessary 
to mention, seems of a kind to throw doubt upon the value of this 
ease from an anatomo-pathological point of view. 

As to the account given hy Professor Oppolzer it is scarcely more 
conclusive, in our opinion, in spite of the importance that has been 
accorded it. On post-mortem examination there was also found an 
induration of the pons Varolii, which, after microscopical scrutiny, 
was attributed to a hyperplasia— a proliferation of the connective 
tissue. What are the characters of this hyperplasia? The narrative 
is silent respecting them. There is no mention, in the original text, 
of any atrophy of the nervous elements, nor of any signs of fatty 
degeneration, two lesions given, for what reason I know not, in the 
version adopted by Trousseau in hia clinical lectures. 

The foregoing considerations show, gentlemen, that the special 
lesion of paralysis agitana remains to be discovered.' 

The patliologieal physiology of the disease is scarcely more ad- 
vanced than its anatomy. Very shortly, I expect 1 shall have an 
opportunity of demonstrating the accuracy of this assertion before 
you. I shall not dwell upon the subject now, as I desire to conclude 
the clinical history of paralysis agitans by stating what we know with 
respect to the etiology and therapeutical history of this disease. 

Etiology. — A. Among external causes, two especially have a right 
to be mentioned, in a tolerably large number of cases. Krat 
in order comes the influence of violent shocks of the nervous 
system — fright, terror, the sudden communication of had news, &c. 
Instances of this kind abound in books, and the facts which we have 

1 Since this lecture was delivered (in i8(58), M. CLarcot liaa Lad__occB8ioa 
to miikc three new po»t-mortem cxaniiQatioDS. The lesiona he met with are of 
two kioda : Thoae of the first, constant in these three cases, cousisled ia (a) 
obliteration of the central canal of the spinal cord bj proliferation of the 
epithelial elements which lino the epeniljma; {(i) proliferation of tlte nuclei 
which surround the ependjcna ; (c) pigmentation of nerve-cells, most marked 
in Clarke's column eliieflj. Of thesecondkmdof lesion, one was peculiar to two 
of these three cases, and consisted in a multiplication of the amyloid cor- 
pnsclea, — one was found oolj ia a single) case ; thia was a sclerosed patch on 
the posterior surface of the bulbus rachidicus. In the most marked ca3e*(oE 
paraljsis agitans) there was no lesion of the protubentia or of the bnlbiu 
discovered. (For further details, see Joffroj, ' Societ6 de Biologie,' 1871.) 



152 EXTEBNAL CAUSES. 

ourselves collected oblige ns to put away all scepticism on thiK-a 
subject. 

Of the female patients wlioin we liave interrogated many relatedB 
how their complaint took its rise in the midst of the political com.-^| 
motions by which our country has been agitated. ItmaybesufSci 
to mention the case of the gendarme's wife, which we have already 
referred to, and that of a woman at present occupying bed No. ; 
the Salle St. Alexandre, who began to tremble after a violent emotion ■' 
occasioned by the events of December, 1 85 1 . Besides the instances 
which came under our own observation we may mention — 1°, a case of 
M. HUlairet (recorded in our memoir) concerning a father who saw his 
son killed before his eyes; 2°, another case, published by Oppolzer, 
relating to a burgher of Vienna, terrified by the bursting of a bomb 
beside him ;' and 3°, a case given by Van Swieten, where a man 
was suddenly roused from sleep by a fearful thunder-clap. It would 
be easy to multiply examples, but this could add nothing to what 
we have already told you, AVhat it behoves yon to know is the 
fact that, in aU these patients, the trembling followed immediately, 
or almost immediately, on the occurrence of the cause. But the 
peculiar nature of the cause, be it known to you, does not impress 
.any special character upon the disease. 

Let us note, in the second place, the iitjluence of prolonged 
eeposure to moist cold in the production of paralysis agitans, an 
influence which, according to some authors, should suffice to esta- 
blish its rheumatic origin. However, one important fact may be 
alleged against this view, which is that, neither before the develop- 
ment nor during the course of the disease, do we meet with any form 
of chronic or acute articular rheumatism, some rare cases excepted. 
We notice, at most, in cases where the influence of cold can be 
accused, the presence of wandering rheumatic or neuralgic pains. 

' In a work published in 1873 ('Berliner Klin. Woclienachrift,' No. 34, p. 
278, &c.), Dr. 0. Kohta reports a nuinijer of cases of nervous affectiona, 
observed at Strasbourg, whicli the patients attributed to tlie terror caused by 
the bombard meat of that city. The author, who expatiates eompiacently on 
that disastrous event, informs us that the namber of bombs s!iowcred upon 
Strasbourg amounted in thirty-one dajs to 193,722, making, as he calculates, 
6249 P^'' ^^■'S' '^9 per hour, or from four to five per minute. Aniongat the 
pathological cases quoted, three appear to relate to paralysis agitana: one ia that 
<J a woman, aged fifty jeata, another that of a woman aged sistj-one years, 
and the third that of a man age'd fifty-six years. (B.)—Note io the Second 
JFreaci Edition. 
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In this connection we maj quote t!ie case of a woman to whom 
your attention was drawn, and wliose (elephantine) gait recalls that 
of tlie larger pachyderms. This woman, who was engaged in wafer- 
mating, lived for over tea years in a very damp apartment on the 
ground-floor, and the description she gives of her unhealthy abode 
leaves no doubt upon the subject. She was, moreover, exposed to 
frequent chills in carrying on her trade. 

There are cases in which this cause is, in our opinion, far from 
having played the part assigned to it. Such is tliat recorded by 
Eomberg relating to a man who, in 1813, was stripped naked by 
the Cossacks in snowy weather. Is the action of cold to be accused 
in this case, or the influence of terror ? 

Finally, we will point out a third cause, which has been silently 
passed over, by moat medical writers, in describing this disease, 
namely, the irritation of certain peripheral ne^-ves, supervening in 
consequence of a wound or contusion. A case mentioned by Haas, 
from Door, in 1853, and quoted by Dr. Sanders, appears to belong 
to this etiological group. It relates to a girl of nineteen, under 
whose right toe-nail a thorn had penetrated. She immediately com- 
plained of acute pain, and soon after was seized with trembling, 
which, though at first limited to the wounded foot, gradually became 
generalised. This trembliug, it is said, completely disappeared in 
the course of time. A termination so exceptional affords us reason 
to doubt whether this was really a case of paralysis agitans. 

The wife of one of our provincial brethren, whom I attended, 
received a severe contusion of the left thigh, owing to a fall from 
her carriage. After some time there supervened in the injured limb 
acute pain following the course of the ischtatic nerve, and, shortly 
afterwards, the estremity was affected hy trembling throughout its 
entire extent. This tremor, which was at first temporary, became 
permanent later on, and finally invaded the other members. 

With this case we may place that of a midwife, who was also 
taken with paralysis agitans. This patient, who was under my 
caie in La SalpStriere for many years, had experienced a violent 
pain, limited to the course of the nerves of the leg and foot. The 
parts so affected were the first seized with tremor. The pain, 
which had arisen spontaneously, and which was at times intolerable, 
resisted the most energetic remedies. It persisted until the death 
of the patient, on whom, unfortunately, no autopsy could be 
performed. 
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B. We have indicated the cases in which the influence of an 
etiological element may be discerned ; but there are others where 
the most attentive investigations do not lead to any result. Here 
we are reduced to inquire into the predisposing influences, which it 
now remains for us to review. 

In relation to the question of age, we should point out that 
shaking palsy is not^ as has been asserted^ a senile disease. It is 
true that it sets in after forty, and consequently at a later period 
than disseminated sclerosis. This rule, however, is not absolute ; 
some instances may be cited in which the disease showed itself 
at an early age, at twenty, for example, as in a case which M. 
Duchenne (de Boulogne) has told us of.^ 

Sex appears not to exercise any pathogenic influence ; paralysis 
dgitans is found as commonly in males as in females. 

We possess no precise information with respect to the influence 
of hereditary/ predisposition. Unlike locomotor ataxia in certain 
circumstances, and progressive muscular atrophy, paralysis agitans 
is not a family disease. The observations which have produced a 
contrary impression relate to partial tremors that showed no ten- 
dency to become generalised, and which pertain rather to the class 
of convulsive twitchings [tics convulsifs). 

There is some reason to believe that the Anglo-Saxon race (in 
England and North America) is the most subject to this disease. The 
accounts which I have received from physicians of the countries 
mentioned, my personal experience, and especially the information 
with which ray friend, M. Brown-Sequard, has supplied me, all 
yield support to this opinion. 

But even in those countries shaking palsy is not very common. 
Dr. Sanders, in his statistical table, which comprises England and 

1 M. Pioupe has published in the ' Journal de Medecine et de Chirurgie 
Pratiques' (p. 389, 1874) the case of a young girl, under the care of Dr. 
Siredey, who was stricken with shaking palsy at the age of from fifteen to 
sixteen years : " Towards the end of the siege of Paris she had one day taken 
refuge in a cellar to be out of the way of the projectiles, when a shell burst, 
destroying three or four persons at her side. Seized with violent terror, she 
fainted away, and when, after a few instants, she came to her senses, it was 
soon observed that her right arm was shaken by a slight tremor, which in a 
little time invaded the right lower extremity also." She presents, at present, 
all the symptoms which denote paralysis agitans : characteristic physiognomy, 
fixity of gaze, special attitude of head and body, peculiar gait, propulsion, 
retropulsion, &c. (B.) — Note to the Second French Edition. 
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Wales, and reaches from 1855 to 1863, records 205 cases of death 1 
by paralysis agitans — that is, an average of 23 deaths per year (fot 
teen men and eight women). Finally, this disease figures in the- 1 
fifth place, side by side nith locomotor ataxia, on the etiological J 
list of affections treated at La SalpStrifire. 

Fi-ealjncni. — A few words, in conclusion, gentlemen, upon thera- 
peutical remedies. It is an incontestable fact that paralysis agitans 
is sometimes cured. Does this cure tate place spontaneously, or 
because of the remedies employed? The latter hypothesis is but. 
little probable, so far as the majority of these fortunate cases arc I 
concerned, for the same drugs, to which the credit of effecting the 
cure in such cases, has been given, have completely failed in other 
cases. Elliotson admmistered carbonate of iron, and Erown-Sequard 
chloride of bariura^each of them had a success to cluonieie, and, 
along with that, cases in which the results were negative. M. 
Duchenne (de Boulogne) has likewise to record the cure of one of 
his patients. These instances prove that paralysis agitans is not 
incurable. But we must confess that we are ignorant of the raeans- 
employed by nature to produce this result. 

Everytliing, or almost everything, has been tried against this 
disease. Among the medicinal substances that have been extolled, 
and which T have administered without any beneficial effect, I need 
only enumerate a few. Strychnine, praised by Trousseau (' Journal 
de Beau'), appears to me rather to exasperate the trembling than 
to calm it. Ergot of rye and belladonna, recommended on account 
of their an ti- convulsive qualities, have not yielded any very profit- 
able results. The same verdict must be given in reference to opium, 
which, on the contrary, augments reflex excitability, and which was 
supposed capable of moderating the tremor because of diminishing 
the pain. Latterly I have made use of hyoscyamine, from which- 
some patients have obtained relief ; its action, however, is simply 
palliative. 

Ogle gave Calabar bean without any advantage. As to nitrate 
of silver it has always appeared to us to exaggerate the convulsive 
condition, and this is the more remarkable, because in disseminated 
sclerosis it sometimes produces a fairly marked amendment, and 
diminishes the intensity of the shaking.' 

' M. EiUenberg has recently recom mended tbe bjpodcrmic injection of £k 
Bolntion composed of one part of araeniate of poUali to two parts ot water 
('Berliner Klia. Wocbenschr.,' Nov., 1873). This mode of treatment, having 
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l^inally, we sliould mention the application of electricity, which, 
according to some physicians, has brought about several cures. 
Neither statical electricity nor the interrupted current is recom- 
mended. These agents, though of benefit, it is said, in chorea are, 
at least according to Dr. Gull, inefficient as against paralysis agitans. 
The continued current of a galvanic pile is prescribed. It is not 
necessary, gentlemen, to remind you to-day that the physiological 
and therapeutical eflTects difi^er remarkably as you make use of one 
•or other of these kinds of currents. However it be, there are at 
least two cases in which this method of treatment seems to have 
proved successful. The first pertains to Eemak, the second to Dr. 
Eussell Eeynolds. It is proper, therefore, when the occasion offers, 
to have recourse to the continued current. 

been tried by us in M. Charcot's wards, gave no satisfactory results (* Progr^s 
Medical,' 1874, p. 245). We have also prescribed bromide of camphor in the 
case of two patients in the same ward, whose disease had lasted for several 
-years. In the first weeks there was amendment of some symptoms, but this im- 
provement did not persist. It might, perhaps, be well to recur to this thera- 
ipeutic agent in less advanced cases. (B.) — Note to the Second French Edition, 




Spumahy. — Sistm-y of disseminated sclerosis ; French perioi i 
German period ; New French investigations ; Macroscopie- 
morbid anatomy; external aspect if i&e patches of sclerosis ; 
their disiribution in brain, cerebellum, protuberantia, bulbva 
racAidicus, and spinal card. Patches of sclerosis on the nerves. 
Spinal, cephalic or bulbar, and cerebrospinal forms. Characters- 
of the sclerosed patches J iheir colour, consistence, Sfc. 

Microscopic anatomy ; sketch of the noj-mal histology of 
the spinal cord; Nerve-tubes; Kewoglia, Us distribution ; Cor- 
tical layer of the reticulum. Characters of the neuroglia, 
influence of chromic acid. Arterial capillaries. Histological 
characters of the sclerosed ptatches ; transverse sections ; peri- 
pheral zone ; transition zone j central region. Longitudinal 
sections. Alterations of the blood-vessels. Examination of the 
sclerosed patches in the fresh state. Histological lesions consecu- 
tive on section of the nerves. Fatty granulations in sections 
of the sclerosed patches observed in the fresh state. Modi- 
Jications of the nerve-cells. Mode of succession of the lesions. 

Gbntlembs, — At our last conference I dwelt upon the distinction 
which should be made between the different kinds of tremor. I 
mentioned, at the outset, that they could be divided into two groups;, 
one, in which tremor is in some sort permanent ; another, in 
which tremor only supervenes on purposed movements. Then, 
proceeding from these notions, I cited as an example of the tremor 
characteristic of the first class, that Q\i%e,T\eA.m paralysis agiians, the 
history of wliich I traced for you. On oar way, I noted some of the 
characters which enable us, in these days, to distinguish this disease 
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from another aflfectioD, previously confounded with it, namely, from 
disseminated sclerosis. 

To this affection, which offers us an example of tremulation 
belonging to the second class, i.e. a tremor which only appears under 
<;ertain conditions, we shall devote the present and succeeding lectures. 
Anatomically considered, disseminated sclerosis forms a clearly de- 
fined pathological species ; clinically, tlie case is different, and in 
this connection we. shall have many blanks to fill up. Let us begin 
by a few words on the history of the subject. 

Historical Note. 

Disseminated sclerosis is found mentioned, for the first time, in 
Cuveilhier's 'Atlas d^ Anatomic Pathologique,' 1835-1842, an admir- 
able work, which ought to be more frequently consulted by all who 
desire to avoid the disappointment of making second-hand '^ dis- 
ijoveries'* in morbid anatomy. In Parts 22 and 23 you will 
observe representations of the lesions found in disseminated sclerosis, 
and, side by side, you can read the clinical observations which re- 
late to them. I take advantage of this opportunity to commend to 
your perusal a remarkable chapter on paraplegia. Previous to this 
epoch, so far as I am aware, there is no trace of disseminated 
sclerosis to be discovered anywhere. 

After Cruveilhier,Carswell in the article on ''Atrophy,^' contained in 
his 'Atlas,' 1838, has had lesions depicted which pertain to dissemi- 
nated sclerosis. But this author, who has drawn the materials of his 
work chiefly from the hospitals of Paris, does not relate any clinical 
<;ase in connection with this subject. Even to-day I do not believe 
that disseminated sclerosis is known in England.^ I do not find 
it indicated in any of the standard works published in that country, 
not even in Dr. GulFs valuable collection.^ 

Thus, up till that time, the principal documents in connection 
with this disease had been collected in Prance. From that period 
forth, during a lapse of several years, this question dropped into 
almost complete oblivion, and we have to seek in Germany for new 
indicia. Ludwig Turck published, in 1855, examples of lesions 
manifestly belonging to disseminated sclerosis; still, the physio- 
logical aspect of it alone engaged his mind ;^ Eokitansky indicates 

' This lecture was delivered in 1868. 

2 Cases of Paraplegia in * Guj's Hospital Reports,' 1856— 1858. 

^ "Beobachtungen iiber das Leitungsvermogen des Menschllden Ruchen 
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them ill his treatise ;^ Freridis ^ and Valentine " record two observa- ' 
tions; Eindfleisch,^ Lejden,^ and Zenker, "^ present in their turn 
somu elements towards the solution of the problem. There were, 
howeverj desiderata to be supplied, and new researches were indis- 
pensable. It was at La SalpetriSre that the question of dissemi- 
nated sclerosis once more attracted attention amongst us. In 1862, 
M. Vulpiau and myself placed new examples on record. M. 
Eoucliardj founding liis remarks on the cases collected by us at 
the Salpetricre, reopened the subject in a treatise which he read 
before the Medical Congress at Lyons. 

In the preceding enumeration of authorities) we have taken count 
chiefly of the works relating to the pathological anatomy of the sub- 
ject,^ as we propose to make mention hereafter of those which contain 
clinical details. To the items of information culled from the writers 
whose names are mentioned above, we shall add other information 
drawn from unpublished sources,^ and, in order to facilitate the 
understanding of our studies, we shall place before your tfyes the 
anatomical preparations which we have preserved. 

ILiCRosconc Ahatomy. 

Disseminated sclerosis, as I have informed you, gentlemen, is not an 
exclusively spinal aft'ection. It invades the cerebrum, the pons Varolii, 
the cerebellum, the bulbus rachidicus, as well as the spinal cord. 
We shall, therefore, enumerate the alterations which are to be ob- 
served, taking the most distinctive cases, in the different parts of 
the nervous system, viewing them first externally, then in section. 

We have here to consider a comparatively coarse alteration, 
and it is surprising that it siionld have escaped observation so 
long. On the plates before you, in which these changes are ac- 

narks," ' Sitzungsbericbtc dcr Kais. Akademis der Wissenscbaften, Math. 
Nfttnr. Cluss.,' t. itI, 1853, p. 32<). 

I 'Lehcbnch der Patbologiscbeu AnatomiE,' 1856, Zweiter Band, p. 488. 

' ' Haeser's Arobiv," Bund i. 

' " Ueber die Sclerose der Geliims and Ituokcnmarks " (' Deutsche Klmik,' 
i8s6, Ho. 14). 

* " Histologisclie Detail ku dcr Granen Degeneration Ton Hirn unii Riickeii- 
marka" {' Virchow's Archie,' B, ixvi, Heft and 6, p. 474). 

' "Ueber graae Degeneration dcs Kiickeumarka" {■ Deutsche Klinik,' Ko. 
13, 1867). 

* " Ein Beitrag zur Sclerose des llirus and liiickenmarka " {' Zeitscbiift fiir 
Kat. Medizb,' B. iiiv. Heft 2 und 3). 



160 DISTRIBUTION OP SCLEROSED NODULES. 

curately depicted, you see tlie spinal cord spotted with greyish 
patches, having a more or less regular outline, but in every case 
distinctly circumscribed and contrasting widely with the adjacent 
portion of the cord. (See Plates III and IV.) 

Sometimes discrete, sometimes confluent, these spots or patches, as 
you may easily perceive, are disseminated without any apparent order 
and as it were by chance, over the whole of the spinal cord. The medulla 
oblongata itself does not escape, — far from it (see Plate I, figs, i and 
3) ; different portions of the encephalon are also frequently affected. 

But we cannot content ourselves with this simple sketch, and we 
must enter upon the details of a more regular description. At the 
outset, we should remark that a mere external examination will 
give but a very imperfect idea of the lesion. The spots or patches 
which we have mentioned are not superficial ; they constitute real 
kernels or foci which penetrate into the substance of the tissues. 
Frequently, indeed, the section itself will reveal the existence erf 
other spots concealed in the interior. 

Let us first examine the encephalon. The general appearance of 
the cerebrum proper has undergone no modification of form, nor, 
we may add, of colour ; for the patches are very rarely found on the 
grey substance of the convolutions. It is different, however, as 
regards the central parts. There, in fact, we find the patches, 
especially on the walls of the ventricles, in the white substance of 
the centrum ovale, the septum lucidum, the corpus callosum, and 
finally in certain regions of the grey matter, cg.^ the optic thalamic 
and the corpora striata (Plate II, figs, i and 2). 

The cerebellum generally presents only internal patches, which 
occupy especially the corpus rhomboideum (Plate I, figs, i and 2). 

The hulbus rachidicus, the pons Varolii, and the difierent dis- 
tricts of the isthmus, are very frequently affected by patches 
of sclerosis which, in such cases, are both peripheral and deep- 
seated. When the bulbus rachidicus is attacked, the patches are 
found to affect, either singly or simultaneously, the corpora olivaria, 
pyramidalia, restiformia, and the posterior region where the nuclei 
of origin of the bulbar nerves are disposed. As regards the pons, 
the patches generally occupy its antero-inferior aspect. If we ascend 
higher, we see the corpora mammilaria (or albicantia) and the crura 
cerebri affected (Plate I, figs, i and o). 

We now come to the spinal cord. Through the pia mater we 
often perceive the grey spots which assume a rosy tint or salmon- 
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Colour, on contact witii the atinospliere. But it is eapecially after | 
the removal of this membrane, a removal easily eii'ectei), that the | 
lesions are clearly i3erceived. They affect the whole of the cord, 
being found in the cervical, dorsal, and lumbar regions ; they 
invade all the diit'erent columns indiscriminately, are to he found on j 
the sides of the Assures, and attack the grey substance as well aff i 
the white {Plates III and IV). j 

The nerves themselves do not escape sclerosis. We see them, 
indeed, sometimes emerge from a sclerosed patch and yet remain per- 
fectly sound J at other times, we find them aiFected, in their course, by 
sclerosed patches quite similar to those of the nerve-centres; this is 
ao,at least, as regards those parts of the nerves which lie adjacent to the | 
centres, for the observations of MM. Liouville and Vulpian (which J 
have been frequently verified) leave no doubt upon the subject. ' 

The cranial nerves that have been found to present sclerosed 
patches are the optic, the olfactory, and the fifth pair. As to the 
Tachidian nerves we only know that such patches have been observed 
on the posterior and anterior roots : but we are not aware whether 
they have been thus afl'ected in their extra-spinal course (Plate I, 
figs. I and 3, a,b). 

I will not dwell any further, gentlemen, on the topography of 
the, patches oE sclerosis; still, I cannot refrain from request- 
ing your earnest attention to the interest which belongs to this | 
question. 

You observe, in fact, that these patches, in different cases, occupy \ 
very different regions of the nervous centres, and it is clear that this 
variation of position should be represented by very different 
functional disorders. It is, indeed, to this fact that the disease 
owes a large portion of its protean character. We shall return 
to this subject ; at present, you will remark that these differences of 
position give rise to certain important clinical divisions. Some- | 
times the patches occupy the spinal cord esc\\is\Vf:]y (sphialform) ; | 
sometimes they predominate in the encephalou [eephalic or bulbar 
form) ; finally, the simultaneous existence of patches in the ence- 
phalon and cord supplies the cerebrospinal form. 

In order to close what I have to say respecting the macroscopic 
anatomy of the disease, it only remabs for me to indicate the 
principal characters which the patches present when considered in 
themselves. 

Sometimes they are salient, and as it were targescent ; at other 

11 
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times they are on a level with the adjacent parts ; finally, they are 
sometimes depressed, when of old date. 

Their colour resembles that of the grey matter, from which it is 
difficult to distinguish them ; but on contact with the atmosphere 
tiiey assume a rosy hue, and numerous vessels are observed dis- 
tributed through them. 

These spots have a firm consistence, and, on section, present a 
elean surface, whence exudes a transparent fluid. 

Such, gentlemen, as regards its simple anatomy, is disseminated 
sclerosis, or sclerosis generalised in patches ; we have now to enter 
iipon its minute histological details. 

In order to bring to a successful issue this undertaking, which 
relates to facts demanding a careful exposition, I must beg you to 
grant me both your entire attention and all your indulgence. 

Microscopic Anatomy. 

The method to be followed is simple. We should proceed 
from a consideration of the normal state of the tissues; that 
once known, it will be more easy to deduce the morbid altera- 
tions. The preliminary knowledge of the characteristics of the 
normal state, as regards the organs and the elements whose 
changes we wish to study, is doubtless familiar to you, /tnd 
we might, if necessary, enter at once upon an examination of the 
intimate lesions. Nevertheless, as you are aware, the histological 
anatomy of the nervous centres is, in many respects, quite new ; many 
of the questions which it suggests are still disputed ; whilst, on the 
other hand, for the comprehension of pathological lesions, it is not 
a matter of indifference to have a more or less well-grounded opinion 
in relation to these questions. These considerations induce us to 
remind you, at least in a succinct manner, of certain fundamental 
facts of normal anatomy. We shall, however, occupy ourselves 
chiefly with the spinal cord, an organ of less complexity and more 
easily studied than the brain. In order to limit the field of our 
examination we shall not delay to describe the nerve elements, 
properly so called, whether tubes or cells, nor shall we dwell on 
their reciprocal relations or modes of grouping, in the formation 
of what is known as the white and grey substance&i. We propose to 
concentrate your attention on the connective gangue (or matrix) 
which surrounds these elements on every side. To this connective 
netting a high interest attaches, especially for the pathologist, because 



vc must attribute to it a supreme part in the causation of certain 
alterations of the nervous centres, and particularly in the cases which 
at present engage oiir attention.' 

I. 

A. It will he, I believe, of advantage to inaugurate this study by 
an examination of thin transparent sections, taken transversely 
from segments of the spinal cord, which have been properly hardened 
in dilute chromic acid and coloured with carmiue. Carmine ia here a 
precious reagent. Thanks to it, certain elements which under its 
influence assume a vivid hue are thereby set in relief, whilst 
other elements preserve their usual appearance. Thus tlie gangli- 
onic cells, their nuclei, their neucleoli, and also the prolongations 
of these cells, are strongly coloured under the influence of this re- 
agent. The connective matrix also becomes tinted throughout its 
wliole extent, hut much less vividly ; as regards the nerve-tubes, 
the axis cylinder alone takes the carmine tint, whilst the medullary 
sheath completely resists its action. 

All the details which this mode of preparation brings out may be 
followed on the plate, copied from Deiters,^ which I here ex- 
hibit; you will afterwards easily fiud them in the very beautiful 
sections which I shall have passed before you for inspection, and 
which I owe to the courtesy of Dr. Lockhart Clarke. These sections 
should be at first examined with a low magnifying power. 

In the preparations, as in the plate, the portions pertaining to 
the white substance of the cord seem to you at first sight almost 
entirely composed of small regularly rounded bodies, lite discs, 
placed side by side, and having all nearly the same diameter. 
These are thin cylindrical segments, resulting from section of the 
nerve-tubes, whicli tubes are, in that part of the cord, disposed longi- 
tudinally, having the same direction as the greater axis of the organ, 
and are here, like the prisms of a basaltic causeway, placed parallel 
each to each. In the centres of these discs, which are chiefly formed 

' It, is known that tLe first studies of tbc coiinective inatris of the 
spiual cord date from 1810, and are due to Ecuffcl ; bnt it is less known that 
Crnveilliier in liis article on apoplexy in the 'DictionQairede Medeciceetde 
CliimrHie pratiquea,' published in 1820, mentioned it: — "'Le tis8u ccllulaire 
serenx e^trumeinent deliii qui unit et s^pare les fibres cftcbralea et qui forme 
une trame excessicement tenue" (Joe. cii., p. 109). 

' 0. Deiters, ' Unterauch. fiber Gehirn und Ruckenmark,' Braunschiricg-, 
i865,Pl.iii,0g. 12. 
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of non-tinted meilullary matter, having a brilliant and transparen 
appearance, jou will ace a point or rather a little globule, i. e 
axis cylinder, coloured carmine. 

A somewhat more careful scrutiny aoon enables you to note 
that the discs in question are not exactly in contact, and that 
they are, on the contrary, more or less plainly separated, each from 
its neighbour, by an apparently homogeneous substance, which the 
carmine colours faintly, and which seems to fill like a cement all 
the interstices that the nerve- elements leave between them. This 
substance is nothing other than the connective gangue (or matrix) 
as we called it a little while ago, tbe neuroglia of Virchow, and the 
reticulum of Kolliker. In studying its mode of distribution and 
arrangement, in the different parts of the section, you will readily 
perceive that it constitates an important portion of the mass of the 
organ. Observe, in the first place, that in the peripheral part of 
the section it forms a ring or rather a zone of some thickness, 
from which the nerve-tubes are altogether absent. This zone is 
covered externally and enveloped, as it were, by the pia mater, 
with which it contracts only some frail attachments ; it is, besides, 
perfectly distinct as regards structure from the latter membrane, 
which is composed of fibrillary connective tissue and is, therefore, 
built up quite difl'erently from the neuroglia. This zone has been 
carefully described by Bidder, and by Frorainann,' who term it the 
cortical /tyer of the reticulum [Rinden^chUcht) ; we shall see, further 
on, that, considered from a pathological point of view, it is of 
incontestable interest. 

I'rom tbe internal border of this zone or cortex we see septa 
arise and proceed, at certain intervals, which direct their course 
towards the centre of tbe cord, which they divide into triangular 
compartments of almost equal size, whose bases are at the circum- 
ference, and whose apices are lost in the grey matter. Each of these 
septa gives ofi' secondary dissepiments, and these tertiary, which are 
again subdivided. Their ramifications get interwoven, crossing and 
anastomosing, so as to produce a web or network with meshes of 
unequal size. Each of the largest of these meshes may enclose a fas- 
ciculus of eight or ten nerve-tubes, or even more, whilst each of the 
smaller meshes usually contains only one. The reticulated character 
described becomes especially evident in those portions of the prepara- 

' C. rrammBiui, ' nntersucb, ubcr die normale unci patbolog. Auatomie des- 
Eiickenmarks/ Jena, 1864. 
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tion where, owing to the peculiar diatributioii of the nerve-tubes, 
the connective skeleton persists alone. 

The nenrogha plays, probably, a mote important part in the grey 
substance than in tlie white ; there are, in fact, some regions almost 
exclusively formed by it, as, for instance, the borders of the central 
canal and the column of the ependyma. It is also predominant in 
that ])art of the posterior comua known as the gelatinous substance 
of Rolando ; in the posterior commissure, which consequently takca, 
almost throughout its whole extent, a rosy tint in the preparations , 
coloured with carmine, whilst the anterior commissure, on the con- 
trary, in consequence of the numerous transverse nerve-tubes it 
contains, ia much less affected by the reagent. In the grey sub- 
stance also, as in the white, the neuroglia presents a reticulated 
appearance; but, in tiie former case, the greater intricacy of the 
trabecula; causes the meshes to be notably smaller, and the whole to 
assume the appearance of a a])angy tissue. In both states, how- 
ever, it serves as a framework and support for the blood-vessels. 

li. It is incumbent on us now to investigate, by means of more 
powerfuUenses, what is tha histological constitution of this connective 
gangoe or web, of which wc only know as yet the most superficial 
appearances. Have wc here a common connective tissue, (laminoua 
or fibrillary) ? Certainly not. All observers are agreed upon this 
point. But, beyond this purely negative notion, ahnost everything 
else is disputed in the histological history of the neuroglia. How- 
ever, one opinion tends to become prevalent here, and this opinion, 
if I may judge from impressions arising from personal observation, 
closely approximates to the truth. According to this view the 
neuroglia would be formed, lilic the stroma of lymphatic glands, for 
instance, after the type of simple reticulated connective tissue {Kiil- 
liker) ; that is to say, it would be essentially composed of stellate 
cells, geneiaOy poor in protoplasm, having slender prolongations, 
ramified several times, whose branches unite with other, so as to 
bind into one system the several cells, and to render them, as it 
were, joint-partners [Kolliker,i Max Schultze, frommann],^ In 
this form of the connective tissue there exists but very little amor- 
phous matter in the meshes of the reticulum, and the intermediate 
fibrillary substance, which is one of the fundamental characteristics 
of the laminous tissue, is completely deficient liere, 

' Kiilliker, 'Geweblelirc,' ^e Ed., Leipzig, 1867, § 108. 
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Let us now see what direct examination enables us to discern in 
thin sections of the cord hardened by chromic acid and coloured 
with carmine. As in the case of the stroma of lymphatic glands^ 
which we have just taken for example, it becomes us here to distin- 
guish^ in the first place, the cells, and, in the second place, a 
network of fibroid trabeculse, which binds these cells together. Let 
us first take note of what is observed in the white substance. Th& 
points of the reticulum, where several trabeculse meet, form here and 
there swellings or nodes of different degrees of thickness, situated 
at almost equal distances from each other. Now, all these 
nodes, but especially those remarkable by their great size, present 
towards their central portion a definite, rounded, and somewhat 
oval corpuscle, more vividly coloured by carmine than the adjacent 
parts. These bodies are nuclei, having a well-defined border; they 
are finely granular, are devoid of nucleoli, and measure each on an 
average from 0*004 ^« *o 0*007 m. They are soluble in acetic acid, 
which causes them to shrink in every direction, and diminishes their 
diameter sometimes by one half; they are known by the name of 
myelocytes (Ch. Eobin),^ or neuroglia nyflei (Virchow).^ A thin 
layer of protoplasm, having no distinctly cellular appearance, usually 
surrounds these nuclei (myelocytes^ variete noyau) , which, at other 
times, on the contrary, are enclosed in a genuine rounded or stellate 
cell {myelocytes, variete cellule), and furnished with more or less 
numerous prolongations (from three to ten, according to Prommann), 
of difierent lengths.^ 

The prolongations appear to unite with' the trabeculse of the 
reticulum, which continue them, as it were, without any perceptible 
line of demarcation. In cases where the cellular form is not distinct 
the nuclei, either naked or covered only with a thin layer of proto- 
plasm, look like centres whence arise the trabeculse of the reticulum^ 
and whence they radiate in different directions. 

The trabeculse should be studied in their turn, and considered- 
independently of the connections they have either with the nuclei or 
with the cells which occupy the nodes of the reticulum ; their texture 

^ Eobin, 'Programme du Cours d' Histologic/ 1864, p. 46; ' Dictionnaire 
Encyclop6diqae/ 2e Serie, t. i, ire part; art. Lamineux, p. 284. 

- Virchow, Die Kraekhaft, Gescliwiilste, 1864-65, t. ii, p. 127. 

* In reference to this subject see Hayem and Magnan, 'Journal de la 
Physiologic,* &c.. No. i, 1876. Haycm, 'Etudes sur les divcrscs formes. 
d'Enc6phalite,' 1868. 
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varies somewhat, according as we examioe them in transverse and 
in longitudinal sections. In the first case they have the appearance 
of thin homogeneous and brilliant diaaepimentB of a fibroid nature. 
Anastomoaing, they form meshes, the smallest of which is still large 
enough to enclose a nerve-tube. Suppose we observe a longitu- 
dinal section ? The trabecaln3 are seen to ramify to an indefinite 
extent, and produce a network having much finer meshes. This 
network is disposed in the form of dissepiments, which separate the 
nerve-tubes from each other and enclose them, like a sheath. The 
interstices which exist here and there between these sheaths and 
the nerve-tabes seem to be filled up by a small quantity of finely 
granular amorphous matter. In the normal state we meet nowhere, 
amongst these trabecuJEe, with the slender fibrillte which constitute 
an integral part of laminous tissue.^ 

In the grey substance tlie neuroglia is disposed on the same 
general plan ; tlie meshes of the fibroid network are, however, and 
especially in parts where the nerve- elements disappear, more serried 
than in the white substance, and from this cause a spongy appear- 
ance results, which we have already noticed. Let us add that the 
stellate cells abound in greater number than elsewhere in certain 
regions of the grey substance, and that they sometimes attain such a 
development that it becomes very difficult to distinguish them from 
nerve-cells ; but we shall have occasion to refer to this point again. 

A dense fibroid network, with close meshes and numerous cells, is 
found also in those parts of the white substance where no nerve- 
tubes exist, in the cortical layer [Rindenac/iUcht), for example, and 
in the greater septa which arise from it. 

K we can depend upon the preceding description it is incon- 
testable that the neuroglia deserves to be classed with the reticulated 
connective tissue type, whose essential characters we noted a little ago. 

But this description has been chiefly traced out, as you have not 
forgotten, from observations made on fragments of spinal cord that 
have been subjected to the action of chromic acid for a greater or 
less extent of time. Now, can it be asserted that the results 

' The term lissa lamUeux was applied in 1799 by Chaussier to the tiaaue 
recently niiiJ still commonly known as cellular tissup, which we now call con- 
nective tissue. Professor Robin still makes use of Clianssier's term, alleging 
it to be t)ie best, because be nays the ultiina.te . elements of this tissue are 
long lilamenlB, somewhat tlattened, tliiu, slender, soft and byalinc, smooth, 
eliglitly elastic, fasciculated. (Sigeriion.} 
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obtained by this method of preparation are beyond the reach of 
criticism ? Such is not the opinion of some authors, amongst whom 
we must cite, in the foremost place, such masters as Henle and 
Ch. Robin.^ According to these, the fibroid reticulum, above 
described, has no real existence, but is an artificial product. 

In the fresh state, before the application of reagents, the spaces 
between the nerve-tubes are filled (according to them), not by solid 
trabeculse, arranged so as to form the meshes of a network, but 
simply by a soft, greyish, finely granular substance, in the midst 
of which the myelocytes are, as it were, held in suspension. 

This substance has the property of hardening, without loss of 
volume, under the influence of alcohol and different reagents, of 
chromic acid in particular ; and it is owing to this circumstance that 
it presents a reticulated appearance in preparations treated by the 
latter reagent. To these objections, arguments or rather facts have 
been opposed, some of which possess, we think, almost absolute 
authority. It is conceded that in the normal state an amorphous 
matter exists, interposed between the nerve^elements, though in 
scanty proportion (KoUiker), and that this matter possesses the pro- 
perties which have been described. It is also conceded that, in the 
fresh state, the reticulum is less distinctly defined than in preparations 
hardened by the use of acids. But it is not the less true that, even 
in the fresh state, thin sections of the white substance of the cord, 
when placed in iodised serum and dilacerated under the microscope, 
permit us clearly to discern on their borders the fibroid tractus of 
^he connective tissue (Kolliker, Frommann, Schultze). This result, 
which it is easy to arrive at in the normal state, is still more readily 
-obtained in certain pathological conditions when the normal arrange- 
ments are exaggerated, without being radically altered (Virchow). 

This is what takes place, for instance, as we shall point out, in 
subacute interstitial myelitis and in sclerosis proper, when the alter- 
ation has not as yet exceeded the first phases of its evolution. 

From all this it has been concluded, and we think the conclusion 
legitimate, that the chromic acid has no other specific effect than to 
bring out into better relief the reticulated texture of the connective 
gangue or setting of the spinal cord. The arrangement was pre- 
viously in existence; it is not produced from nothing by the action 
of the reagent. 

. In order to conclude the remarks which I have thought it my 

^ * Diet. Encyclop^dique,' loc, cit. 
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duty to offer you, in reference to tlie normal histology of the spinal 
nerve-centre, I have only a word to add concerniog an aniitomical 
peculiarity of tlie smaller vessels, and princijjally of the arterial 
capillaries, in the substance of this organ. They passess, like the 
intra-eiicephalic arterioles, that supernumerary coat which is com- 
monly known as the lymphatic sheath or Robin's sheath. 
This sheath is separated, as you are aware, from the adventitious 
coat by a free space, filled by a transparent fluid in which float 
some definite elements. Yon will soon recognise the interest be- 
longing to this anatomical arrangement, when we come to the i 
question of interpreting certiiin lesions,^ 
II. 
After these preliminaries, it becomes easy for us, gentlemen, to 
enter upon the study of the histological alterations of the spinal 
cord in liksemmated sclerosis. The description of these changes, 
' Since this lecture was delivered, several works liave been paijlistied on the 
structure of tlie neuroglia (see in reFerence to lliis subject a. critical review by 
Gombault, 'Arebivcs de Physiologic,' 1873, p. 458). lu an imporfant work, 
M. Ranvier, whose labours have contribnted so much to our knowledge of the 
CDUDcctivc tissue, has shown that llic celU, described by Golgi aud Boll, are 
probably artiScial products, due to the preparatory method adopted. The 
connective tissue ot tlie nerrc-centrea is but little different in structure from, 
that of other regions (Ranvier, " Sur Jca dements conjonctifs de la moelle 
^piniere," in ' Compies-ilendus de I'AcadSmie dea Sciences,' Decenibre, 1873). 
The neuroglia is composed of little conuecLive bundles of from o-ooi mm. to 
o'ooz mm. in diameter. " They do not anastoiisose," says M. Ranvier, " bat 
in some points lliey cross each other to the number of four, five, six, seven, 
eight, and even more. At this crossing there is often a round or oval 
nucleus, having little nucleoli, which is flattened and surroauded by a 
granular zone. Witii a good immersion object-glass, jnagnifjing from 600 
to 80a diameters, it is easj to perceive all these details and to discern in the 
granular zone a lamina of protoplasm which, with Ihc nucleus, constitutes a 
little flat cell of the connective tissue. Beneath and above this cell the little 
fasciculi fallow each oLLcr. It does not seem doubtful to mc," M. Itanvier 
adds, "that this grouping has been taken for a ramilicdcel!; but that is an 
error whicli will be abandoned, I am sure, by all wbo accurately follow the 
same method " (which he indicates). On other points of the same preparation 
may be seen isoluleii flat cells, and again (stellate) crossings without cells; 
these appearances leave no doubt as to what should be the proper interpreta- 
tion of the foregoing facts. The reader will be less surprised at the numerous 
conflicting opinions published as regards the neuroglia, if he recall the 
numerous discussions excited by the question of the structure of the coo- 
nectivo tissue of the peripheral organs. The real nature of this structure 
has been only revealed by recent researches. {Note to Ike Second Edition.) 
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which we are about to give, will be based, principally, on the results 
of the investigations to which M. Vulpian and myself have long 
devoted our attention. We shall also have several opportunities of 
using, after due revision, the researches made, previously or since, on 
the same subject by Valentiner,^ Rindfleisch/ Zenker,* and espe- 
cially by Frommann/ who, in reference to the examination of a small 
fragment of spinal cord, has written a large volume, adorned with 
remarkable plates, and enriched with valuable documents. 

We shall describe in the first place the appearances which may 
be discerned : i°, on transverse sections ; and 3°, on longitudinal 
sections of fragments of the cord hardened by chromic acid. Then 
we shall describe, from the examination of fresh specimens, certain 
peculiarities which are not observable in hardened sections. In both 
cases the coloration of the parts, effected by means of the ammo- 
niacal solution of carmine, will be here, as well as in the case of 
normal specimens, an auxiliary of great utility of which it is proper 
to avail ourselves, 

A. When you examine with the naked eye a segment of spinal 
cord affected by a patch of sclerosis, the morbid part appears 
divided from the healthy portion, in an abrupt manner, without 
transition, by a definite line of demarcation. Now this is an illu- 
sion. Microscopical examination, even when a low power is used, 
enables us to state that the apparently healthy region bordering 
the sclerosed patch really presents, to a certain width, very plain 
traces of alteration. When you pass the apparent limit of the 
sound parts the lesions become more marked and they augment 
gradually in intensity as you approach the centre of the patch, 
where they acquire their highest degree of development. Whilst 
proceeding thus, from the circumference to the centre, we are led to 
recognise the existence of several concentric zones, which answer to 
the principal phases of the alteration.^ 

a. In the perijaheral zone the following appearances are ob- 
served : — The trabeculse of the reticulum are markedly thickened ; 

* Valentiner, ' Deutsche Klinik,' 1856, p. 149. 

3 Rindfleisch, * Virchow's Archiv/ 1863, t. xxvi, p. 474. 

3 Zenker, *Zeitsch. der Ration. Mediz.,' 1865, Bd. xxiii, 3 Reih., p. 226. 

* Erommann, 2 Theil, Jena, 1867 ; see also Rokitansky, * Sitzungsber.,* 
K. M. Klasse, t. xiii, 1851, p. 136; Charcot, *Soc. de Biologic,' 1868; 
Bouchard, *Soc. Anat.,' 1868; Hajem, 'jStudes,' &c., loc, cit., p. 121. 

» Charcot, • Society de Biologic,' 1868. 
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aometimes tbey have acquired a diameter twice as great as that poa- 
in the normal state. At the same time, the Duclei which 
occupy the nodes of the reticulum have become more voluminous ; 
they are occasionally found to have multiplied and you may count 
two, or three nuclei, rarely more, in each imde / the cellular form 
becomes more distinct, owing to the thickening of the trabeculte ; 
the nerve-tubes appear to be farther apart each from each — in 
reality, they have chiefly diminished in volume, and this kind of 
atrophy goes on at the expense of the medullary sheath, for the 
axis-cylinder has preserved its normal diameter, or it may even be 
hjpertrophied. The amorphous matter which surrounds the fibres of 
the reticulum, on all sides, appears to be more abundant than in the 
healthy state.^ 

I. The nerve-tubes in the second zone, which may also be called 
the trnnaition zone, have become still more slender. Many of them 
seem to have disappeared ; in reality, they have been merely deprived 
of their medullary sheaths, and are now only represented by their 
axis- cylinders, which, indeed, somttimes acquire comparatively 
colossal dimensions.* As to the trabeculaB of the reticulum, these 
offer not leas remarkable alterations. They have become more 
transparent, their ontiines are less distinct; finally, in certain parts, 
and this is a really fundamental fact, they are replaced by bundles of 
long aud slender jtbrila, closely analogous to those which charac- 
terise common connective tissue (laminous tissue). These fibrils 
are disposed in a direction parallel to the greater axis of the nerve- 
tubes ; hence but little of them is seen in transverse sections, except 
their extremities which present the appearance of a multitude of 
very fine dots. They tend, we have said, to usurp the place of the 
fibres or trabeculaj of the reticulum ; but they, also, invade the 
meshes which contain the nerve-tubes, according as these dimiuish 
in size by loss of medullary mater, so that the reticulated or alve- 
olar appearance which the connective gangue or matrix shows so 
distinctly in the healthy state, tends to become more and more effaced.* 

c. The central region of the sclerosed patch, you are aware, is 
that in which the most marked alterations arc observed. Here all 

' Occasionally some of thesE nuclei present towards their middle regiou an 
indeatation wliicli seems to iudicate the beginning of scisaiou. 
- Fromniann, a Theil, PI. ii, fig. 1, and passim, 
' Frommann, Charcot. 
* Fcomniann, i Theil, he. cil., PI. iv, figs, i, 2, 3. 
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vestige of fibroid reticulum has disappeared ; we no longer meet 
with distinct trabeculae or cell-forms ; the nuclei are less numerous 
and less voluminous than in the external zones ; they are shrunken 
in every direction, appear shrivelled, and do not take so deep a 
tint as usual under the action of carmine.^ They may be observed 
forming little groups here and there in the interspaces between the 
bundles of fibrillae. The latter, however, have invaded every part. 
They now fill up the alveolar spaces, from which the medullary 
matter has completely disappeared. Nevertheless, a certain number 
of axis-cylinders, those last vestiges of the nerve-tubes, still per- 
sist in the midst of the fibrils ; but they, in general, no longer 
retain that comparatively large volume they occasionally possessed 
in the early phases of the alteration ; most of them, indeed, have 
€ven diminished to such a degree that they might be mistaken, so 
close is the resemblance, for the fibril filaments of new formation, 
from which, however, we shall soon learn how to discriminate them. 

Such, gentlemen, is the final term of the morbid process, in that 
form of sclerosis which engages our attention. And this indefinite 
persistence, as we may call it, of a certain number of axis-cylinders 
in the midst of parts which have undergone the extreme of fibrillary 
metamorphosis, is, you will be careful to remark, a character which 
seems proper to disseminated sclerosis. It is certainly not observed, 
at least to the same extent, in the other varieties of grey induration, 
whether we have to deal with descending spinal sclerosis, consecutive 
on lesions of the brain, or with that which, primarily occupying 
the posterior columns, is justly considered to be the anatomical sub- 
stratum of progressive locomotor ataxia. 

B. The results of the examination of longitudinal sections con- 
firm, on the whole, the data which have been laid before you : I may, 
therefore, spare you any lengthy details, and confine myself to the 
following observations which will make you better acquainted with 
some aspects of the neoplastic fibril-formation. In sections of the 
kind mentioned, the characteristics of this tissue are well seen, and here 
you can best observe the longitudinal direction of the fibrils, their 
brilliant appearance which makes them resemble elastic fibres, and 
their arrangement in shghtly undulating and ever parallel fascicles. 
On dilacerating these bundles, you will notice that the fibrils of 
which they are composed are extremely thin, that they are opaque 
and smooth, that they seldom divide and anastomose, whilst, on the 

^ rrommann, Charcot. 
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contrary, tlicy are frequently interwoven and entangletl, so as to 
form a kind of felted tissue, and finally that they are scarcely tinted 
by the action of carmine (fig. g). The latter characters sufficiently 




FlQ. 9 represents a fresh preparation, taken, from the centre of a patch of 
sclerosis, coloured with carmine, and dilocerated. In the centre is seen a 
capillar; Teasel, suppottiug several nuclei. To the tight and left of this 
are axia-cjlinders, some Toluminous, others of Terj small diameter, and 
all deprived of their medollary sheaths. Tiie capillatj vessel and the 
Bxia -cylinders were vividly coloured by the carinitie ; the axis -cylinders 
present perfectly sraooth borders, without ramiflcatioQ. Between them 
are seen slender librilliG of recent formation, which forn) on the left and in the 
centre a sort of network resulting from the eotanglement or anastomosis 
of the fibrils. These are distinguished from the axis -cylinders, i° bj 
their diameter, which is much smaller ; 3° by the ramifications which 
thej present iQ their conrso; 3" by taking no coloration from carmine. 
Nuclei are seen scattered about ; some of them appear to be in connection 
with the connective fibrils ; others have assumed an irregular form, owing 
to the action of the animoniacal solution of carmine. 

distinguish them from the axis-cylinders which, moreover, are gene- 
rally larger, tratslucid, and never ramified. They may also be 
easily discriminated from the fibres of the reticulum, with which 
they are sometimes mingled, inasmuch as the latter are thicker, 
shorter, and their borders bristle with branching processes ; finally. 
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they differ from the elastic fibres which are so often found in common 
connective tissue by an important character : — they swell up under 
the influence of acetic acid and form a hyaline transparent mass, 
which change does not occur in the case of elastic fibres.^ 

Can we proceed farther in the study of the fibres and endeavour 
to determine their mode of formation ? Are they, for instance^ as 
Frommann asserts, partially produced in the very substance of 
the fibres of the reticulum which they are destined soon to displace, 
and partially at the expense of the cells and the nuclei of the neu- 
roglia ? Do they arise, on the contrary, as others believe, either 
from the pre-existing amorphous matter, or from a newly formed 
blastema ? In other words, is there metamorphosis or substitution ? 
The question, we think, must remain undecided yet awhile ; all that 
we can say respecting it is that the fibrils have sometimes seemed 
to take root in the substance of the nuclei or cells, and that this 
fact, if it were confirmed, might be cited in support of Prommann's 
thesis. 

I cannot pass over in silence the different alterations which those 
blood-vessels undergo that traverse the nodules of sclerosis. These 
•changes may be well studied in the longitudinal sections of the cord, 
hardened by chromic acid. At the commencement, that is to say, 
in the peripheral zone, the parietes of these vessels, even of the finest 
•capillaries, appear much thickened and contain a larger number of 
nuclei than in the normal state. Nearer the centre of the nodule 
the nuclei are still more abundant, and, besides, the adventitious 
coat is replaced by several layers of fibrils quite similar to those which 
are simultaneously developed in the substance of the reticulum.^ 
Lastly, at the final term of alteration, the walls of the vessels 
have become so thickened that their calibre suffers a notable 
diminution.^ 

I should notice, in passing, the habitual presence of a certain 
number of amyloid corpuscles in the midst of the fibrillary tissue. 
But I should at the same time mention the singular fact that these 
bodies are always less abundant in disseminated sclerosis than in 
the other varieties of grey induration. 

C. It is not always without difficulty that we succeed in findings 
in specimens which have not been prepared with chromic acid, all 

1 Valentiner, Zenker, loe, eit. ; Vulpian, * Cours de la Faculte/ i66S. ' 
5 Vulpian, ' Cours de la Faculte.' 
' Erommann, loc, eit. 
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the details which I have just described. On the other hand, tlio 
freah specimens offer this advantage, namely, they allow 
remark certain alterations which would have passed unnoticed if we 
confined ourselves to hardened preparations only. I allude hero to 
the existence of globules and granulatious of nn apparently fatty 
or medullary nature, which we almost constantly ^ meet with in 
more or less considerable numbers in the substance of the sclerosed 
patches in tbe fresh state, and which soon disappear without li 
ing any trace when the preparation has been steeped some little 
time in chromic acid. Now, gentlemen, the presence of these fatty 
granulations is connected with an important phase of tlie morbid 
process, I mean with the destruction of the iierve-tuhe. However, 
before entering into a discussion of this subject, I think it uaefui to 
begin a little further back and to recall to your memory, by a suc- 
cinct deseription, the modifications of structure which the peripheral ' 
nerves undergo when they are separated, by complete section, from 
the nervous centres. 

At the outset I would remind you that, in the peripheral nerves, 
the nerve-tubes are essentially constituted as in the spinal cord by 
a cylinder of medullary matter and by au axis -ey Under, but that 
they also possess a sheath of connective tissue, tlie membrane of 
Schwann, which, according to the most recent reseQrches,^ does not 
appear to exist in the more sJender tubes of the nerve-centres, or 
at least only shows itself there in a rudimentary state.' You will 
perceive in a moment that this anatomical peculiarity, though 
apparently insignificant, is not devoid of interest from the point 
of view we occupy, 

The following are the phenomena to whieh I wished particularly 
to call your attention. Eight or ten days after section of the nerve 
there supervenes a sort of coaguLtion of the medullary matter which 
breaks up into small masses, irregularly globular, with dark sinuoua 
margins, showing a double outline, and having consequently pre- 
served all the optical characters of myeliue or medullary substance, 

' Tills fact is, at least, mcutianed by all llio authors nlio Ijavc studied fre^li 
apeoimcna (Valentiner, Uindfleiscii). It lias uot been absent from any oue of 
the gpeciniens wbicli I biive exambed under similar conditions. See also 
Rokitanskj in ' Bericlit der Atademie der Wisaeuacb. zu Wien,' t. xxiv, 1857, 

' Trey, ' Ilandbucli lier Histologie/ &c., 3e edit., p. 354 ; Leipzig, Srbulte, 
■DeRetinffi StructurV 18157, p. u; Kolliker, ' Geweblelire,' 5e iSdit., 1867, 
t. iv, p. 357. 

' Vuliiiau, ' Lesona sur la Plijsiologie," 4o„ p. 316. 
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Segmentation making new progress, in the following dajs, it will s 
be perceived that Schwann's aheath no longer contains irregnlai^l 
masses of mjeline, but globules presenting the appearance and the 
micro- chemical characters of fat. These globules, which are at first 
rather large, become gradually smaller and smaller as the process of 
division goes on, and finally they are replaced by very fine granula- 
tions, resembling dnst, that fdl the sheath of connective tissue. 
Mngled with these is found a certain proportion of paler granula- 
tions of a protein nature ; and lastly, globules aiid granulations dis- 
appear, and Schwann's sheath, collapsing on itself, becomes so plaited 
and wrinkled that when yon examine a certain number of sueb altered 
nerve-fibres, placed side by side in the field of the microscope, you 
would think you beheld a fascicle of filamentous connective tissue. 

Whatbecomes of the axis -cylinder during these changes ? Composed 
as it is principally of proteine matter, it resists for a long time the 
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G. 10. — Patch of sclerosis in tbe frcsii state: a, Ijmphitlic aheatli of a 
vessel distended b; Tolummoua fatly globules ; b, a vessel divided 
transverselj. Tlie adventitious coat is separated from the lymphatic sheatli 
bj a free space, tlie fattj globules nhich distended the shealh having 
diaappeared ; i^r;, fatty globnles, gathered into small groaps, dispersed 
here and there over the preiiaiation. 
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of the causes which have destroyed the medullBrj substance 
(or myehnej, for it is occasionallj still fouud in the sheath several 
weeks or even several months after section of the nerve. ^ 

To sum up : under the new conditions of nutrition, in which the 
nerve-tubes are placed by section of the nerve, the medullary matter 
coagulates, then disintegrates and gives origin, on the one hand, to 
proteine molecules, and, on the other, to corpuscles which at first 
preserve the appearance of mjeline, but which, in consequence i ' 
ulterior modifications, soon present al! the characters of fatty granu- 
lations." 

Let us now return to the patches of sclerosis. Here we shall 
have to study phenomena closely analogous to those we have just been 
discussing. 

In the substance of the sclerosed nodule, in fresh specimens, we al- 
most constantly meet, as already mentioned, with globules or granules 
presenting the general appearance of fatty bodies. Their number is 
sometimes considerable. They show themselves under two principal 
aspects. Some constitute comparatively voluminous masses, whose 
dark and sinuous edges bound forms whichsoractimes represent irregu- 
lar oval globules, sometimes are club-like, and occasionally kidney- 
shaped (fig. lo). They present a double border like the myeline 
{or medullary matter) to which they also approximate in yet other 
respects. Other globules are true fatty droplets or granulations, 
sometimes free, sometimes aggregated so as to constitute con- 
fused heaps or coherent clusters, otherwise called granular bodies, 
devoid of nuclei and of enveloping membrane.^ Proteine molecules 

' See Valpian, 'Lefons de Phjsiologie,' pp. 237 and 2g8; ItindfleiscL, 
' Lelirbucli der Patholoftiscli GewEbelehre,' pp. 10 et ao, 1866. 

' According: ^c Eobin, the mjeline is a substance particnJnrl; rioU in futty 
principles, imd it maj, in tliis respect, be approximated to Ihe contents of adi- 
pose cells (' Jourjial d'Anatomie,' iB68, No. 3, p. 309). Walter (' VircJiom's 
Arcliiv,* 20, p. 436) lias expressed tlic opiuiua tliat it is constituted by au 
amalgam or mixture of fattj and aJbumboid bodies, mlnch merely become 
dissociated in oaaca of degeneration of the neree-tubes. See also Eiudfleiscli, 
loc. oil., p. 20, 5 32. 

' Besides theaa granular bodies proper {FellkoTnohen Agglm&eraie^ may be 
found, in sclerosed patches, granular bodies Iiaviug nuclei, tbat become coloured 
by the carmine test, and possess an enveloping membrane (Fetikoritchea 
Zellen) \ these arc simply cells of the neuroglia undergoing fatty degenera- 
tion. See, in reference to the distinction to be drawn between granular bodies, 
I. Toumeau, 'These de Paris,' 1866; Itokitansky, 'Bericbt det Akad. der 

13 



178 PATHOLOGICAL HISTOLOGY. 

are to be seen mingled here and there with these different granula- 
tions. All these products exactly resemble, you will observe, those 
which result from the disintegration of the medullary matter 
(myeline) in cases of nerve-section. 

Let us follow up these analogies. In the longitudinal sections 
which I place before you, you will notice, in certain parts, long trails 
of fatty granulations arranged in a direction parallel to that of the 
nerve-tubes ; i in the transverse sections they form here and there 
little heaps, like separate islets, which correspond with tolerable 
fidelity to the position of the alveolae. Generally, indeed, the granu- 
lations have broken bounds, crossed the borders of the alveolae, and 
become scattered over the adjacent tissues. But you cannot be 
surprised at this, when you remember that the nerve-tubes of the 
spinal cord are devoid of that cellular coat (Schwann's sheath) 
which, in divided nerves, encloses and contains all the products of 
the disintegration of the medulla or myeline. The meshes of the 
reticulum and the interstices of the fibrillse offer easy ways of escape 
to the globules of myeline, as well as to the fatty granulations, by 
means of which they may permeate the tissue and spread abroad.^ 

Lastly, we would have you remark that the masses of (apparently) 
medullary matter and the fatty granulations are never met with in 
the centre of the sclerosed patch, that is, in the region where the 
work of fibrillary metamorphosis and of destruction of nerve-tubes 
has terminated; on the contrary, they always occupy the external 
portions of the patch,^ the peripheral and transition zones. Now, 
as you are aware, the morbid process is here in full activity ; here it 
is that, compressed on all sides and strangulated by the thickening 
trabeculse of the reticulum and afterwards by the fibrillary fascicles 
encroaching on the alveolae, the medullary cylinder gradually 
diminishes in volume and then disappears altogether, leaving the 
nerve-tube at length only represented by the axis-cylinder. The 
accumulation of medullary or fatty globules and the destruction of 
the myeline-cylinder consequently take place simultaneously; we 

Wiss. zu Wien,' t. xxiv, 1857; Wedl, *Rudim. of Patholog. Histolog.,' p. 
293, London, 1855. 

1 It is not rare to meet, in the midst of the fibrillse, with axis-eylinders 
partially denuded, to which globular masses adhere, at intervals, which have 
the appearance of medullary matter. 

3 Charcot, < Soci4t6 de Biologie,' 1868. 

* Ibidem* 
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may even add that tliej proceed abreast, since the former ceases 
wlien the latter is concluded. The coexistence of the two phenomena 
evidently cannot be fortuitoua, and, taking note of what precedes, it 
seems to us legitimate to conclude that the medullary and fatty cor- 
puscles in question are nothing other than the wreck and detritus 
resulting from the disintegration of the nerve-tubes, i 

What becomes afterwards of these fatty granulations? They 
disappear in all probability by absorption; you know that no ves- 
tiges of them are discoverable in the central regions of the sclerosed 
patches. This is the place to submit to your notice a phenomenon 
which undoubtedly is connected with this act of absorption. In the 
preparations, which I am about to send round for inspection, you 
will observe that, in ttiose parts where the products of nerve-disin- 
tegration are found, the lycnphatic sheaths of the smaller vessels en- 
close within their cavities varying proportions of fatty granulations or 
even, though more rarely, of corpuscles presenting the characters of 
myeline. In certain points, these different products are so abundant 
that the lymphatic sheaths are escessively distended, the vessels 
then appear to have swollen to twice and thrice their normal iize, 
and they stand out, like httle white tracks visible to the naked eye, 
on the grey ground of the sclerosed patch, Noverthc!e<"i, the coats 
of these vessels offer no other alterations than fho'e indicated above, 
which certainly have no relationship with atheromatous degenera- 
tion. In short, we have here to deal with a fatty infiltration of the 
lymphatic sheaths, and not at all with a primary lesion of the vas- 
cular parietes. The same phenomenon is again met with in cerebral 
softening from arterial obhteration ; in most of the forms of primary 
or secondary sclerosis ; and, in short, in very different affections of 
the nervous centres which, however, have this in common, that 
they ail determine the fatty degeneration of the nerve-tubes. The 
true characters of this phenomenon appear to have been suspected 
by Gull,* and by Billroth,^ but it has been principally cleared up by 
M. Bouchard, in his excellent studies on the secondary degenerations 
of the spinal cord.* 

' This opinion has been already very distinctly expressed by Rokitanslij ia 
1858. 'Bericlit,' &c., he. cit., 1857. 
- " Cases of Paraplegia," ' Guj's Hospital Reports,' Tiiird Series, 1858, t. iv. 
' ' Arcliiv der Heilkunde,' 3 Jabr., p. 47. 

'Bouchard, 'ArcLires Gonerales dc Medeeiue,' Mars et Avril, iS6(i; 
Theses do Paris,' 1867, p. 4i, 
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The description which has been given you of sclerosic alteration, 
disseminated in patches, relates chiefly to the white substance of the 
cord ; but it may be equally applied, at least in a general way, to the 
grey matter. In both substances, in fact, the neuroglia is fashioned 
on the same models and the alterations efl'ected in it do not essen- 
tially differ; consequently, after the remarks already noted, I 
shall only make special mention of the modification which the 
nerve-cells experience when, on the grey substance being invaded, 
they become comprised within the area of a sclerosed patch. These 
cells do not become the seat of nuclear proliferation, contrary to 
what under similar circumstances occurs in the cells of the connec- 
tive tissue whose nuclei generally multiply ; and this is, in fact, a 
characteristic which might, if needed, be a help to distinguish one 
from the other of these two orders of anatomical elements. The 
nerve-cells undergo a peculiar alteration which may be designated by 
the term yellow degeneration^ on account of the ochreous tint which 
they assume, and which is occasionally somewhat intense ; in this 
state they cease to be coloured by carmine as in the normal state ; 
the nucleus and the nucleolus seem to be formed by a substance 
having a vitreous and brilliant appearance. It is the same as regards 
the body of the cell, which, besides, appears as if composed of con- 
centric strata. 

Finally, all parts of the cell are seized by atrophy, which may 
lead to a comparatively considerable diminution of its bulk, whilst, 
at the same time, the cell processes dwindle away and disappear.^ 

In the encephalon, and also in the optic and olfactory nerves, the 
sclerosed patches present essentially the same characters as in the 
cord ; hence we do not think it would be of any advantage to enter 
into details in relation to them. 

Now that we have reached the conclusion of our study, we may 
try to array, in their natural order of sequence, the pheno- 
mena which go to make up the alteration in question, and thus 
endeavour to determine the pathological method by which this 
morbid change is produced. 

Undoubtedly, the multiplication of nuclei and the concomitant 
hyperplasia of the reticulated fibres of the neuroglia constitute the 
initial, fundamental fact, and necessary antecedent; the degenera- 
tive atrophy of the nerve elements is consecutive and secondary ; it 

' Frommann, loc, cit.; Vulpian, *Cours de la racult6,' 1868; Charcot, 
* Soci^t6 de Biologic,' 1868. 
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liad already begun when the neuroglia gave way to the fibrillary tissue, 
though the wasting, afterwards, proceeded with greater rapidity. 
The hyperplasia of the vascular parietes plays merely an accessory 
part. 

In what consists the affection of the neuroglia which marks the be- 
ginning of this series of derangements ? It is easy to discover there 
all the characteristics of formative irritation. Ent, after recognising 
the fact that disseminated sclerosis is a primary and multilocnlar 
chronic interstitial myelitis or encephalitis, it remains for us to 
determine the histological characters which distinguish it from other 
forms of sclerosis of the nerve-centres, and also from several kinds 
of myelitis or encephalitis which, having their starting-point likewise 
in the neuroglia, nevertheless do not issue in fibrillary metamor- 
phosis. We will endeavour, at an opportune moment, to fulfil this 
duty. At present, gentlemen, we hasten to leave the department of 
pathological anatomy for that of clinical observation in order to 
show you by what array of symptoms disseminated sclerosis of the 
nervous centres makes its existence known. ' 

' In a note published in the ' ArehiTes de Pli jsiologie ' (1873, p. 753), one 
of Professoc Charcot's students, Ur. Debove, has shown cause for the modiiioa- 
tion oi tiie generally received opinion in refeTencc to the bistology of dissemin- 
ated sclerosis. According to hia researches, the sclerosed parts are formed of 
fibriliie and of flat cells, quite similar to tlie cells of common connective 
tissue. He has succeeded ia demonstrating this, through having employed the 
method of interstitial injections. 

These facts are very different from wbat was believed with respect to the 
structure of the neuroglia (see note, p. 169), before M, Raavier demonstrated 
that the connective tisane of the nerve-centres does not essentially differ from 
that of other organs ; tiie only striking peculiarity being, according to M, 
Banvier, the small diameter of tbe fibrillarj fascicles. — (Nele to the Second Frenek 




LECTURE VIL 
DISSEMINATED SCLEROSIS: ITS SYMPTOMATOLOGY. 

SuMMA&Y. — Different aspects of disseminated sclerosis, considered 
from a clinical point of view. Causes of error in diagnosis. 

Clinical examination of a case of disseminated sclerosis. 
Tremor : modifications caused thereby y in the handwriting ; 
characters which distinguish it from the tremor of paralysis 
agitansy chorea^ general paralysis, and the moUyr incoordination 
of ataxia* 

Cephalic symptoms. Disorders of vision : diplopia^ amblyopia^ 
nystagmus. Impeded utterance. Vertigo. 

State of the inferior extremities. Paresis. Remissions. Ab- 
sence of disorders of sensibility. Commixture of rare symptoms ; 
tabetic phenomena ; muscular atrophy. Permanent contracture.^ 
Spinal epilepsy. 

In the precediDg lecture we minutely described the anatomical 
lesions of mnltilocular sclerosis of the nervous centres. Leaving 
aside^ therefore, this portion of its history we shall proceed, to-day^ 
to point out the series of symptoms by which it makes its existence 
clinicaUy known. 

I. 

A. It is singular that a morbid state which possesses so distinct 
and so striking an anatomical substratum, and which, in short, is 
not a rare disease, should have escaped clinical analysis for such a 
length of time. Yet nothing is simpler, as I trust to show you, 
than to diagnose the affection in question, by the bedside of the 
patient, at least when it has reached its typical period of perfect 
development. 

If it be asked what cause so long deferred the recognition of dis- 
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seminated sclerosis and its admission into nosological chartfi wliere 
it should occupy a place beside other bettei-tnown forms of primary 
sclerosis of the nervous centres, it is proper to point to the diversity 
of aspects under which it may be encountered in the hospitals. It 
is, in fact, an eminently polymorphic affection. 

Our an atomo- pathological studies ought to have made you anti- 
cipate that it would be so. You remember that the patches or 
islets of sclerosis sometimes occupy the spinal cord exclusively, that 
in other cases they predominate in the cerebral hemispheres and 
the medulla oblongata, and that, finally, there are cases in which 
they are dispersed throughout all the departments of the nervoua 
centres. These varieties of position induced us to recognise, from 
an anatomical point of view, the three following forms : i°, the 
cep&alie form, 3°, the spinal form, and 3°, the mixed or cerebro- 
spinal form. It was easy to foresee that each of these forms 
would be represented by a group of symptoms peculiar to itself. 

B. Let us first, if you please, concentrate our attention on the 
cerebro-spinal form. It is, in truth, the most interesting in every 
respect and that which you will have occasion most frequently to 
observe, in practice. Well, even when considered in this type, the 
disease may assume a variety of masks. Allow me, in support of 
this assertion, to mention an anecdote which one of my coUeagoea 
recently related to me. 

A very distinguished physician, one, however, who was but little 
familiar with the symptomatology of disseminated sclerosis, had 
come to visit my friend in the clinical department over which he 
presides. In order to do him honour, my colleague presented him 
a case of the new disease, — a very fine specimen of the cerebro- 
spinal type. The patient, leaving his bed, took a short walk down 
the ward, "This is an ataxic," said the visitor. "Perhaps so," 
replied my colleague, "but what do you think of the rhythmical 
movements by which the hand and upper extremities are sbaken ?" 
" True," said the visitor, " he is also affected with chorea, or per- 
haps with paralysis agitans." The patient was then questioned. 
He replied, but, in replying, showed a marked difficulty of enuncia- 
tion j he scanned the syllables in a very peculiar manner ; and the 
utterance of a word was often preceded by a slight trembling of 
the lips, " I understand," said the physician, " you wished to puzzle 
me by presenting a most complicated case. Here are symptoms 
which belong to genera! paralysis. Pray don't proceed any further ; 
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your patient probably is a living compendium of all nervous pathO" 
logy." " 

Now, gentlemen, I repeat it, this was simply a case, thongh f 
very complete one, of the cerebro- spinal form of disseminated scIes 
rosis. 

C. Paralysis agitjins is especially the disease with which this 
form of sclerosis has been the most persistently confounded, and for 
which it is, undoubtedly, still the most frequently mistaken. It was 
because of this confusion that, at the time we laboured to draw 
forth disseminated sclerosis from the chaos of chronic myelitic affec- 
tions, we urged M. Ordenstein, then one of our students, to tabulate 
in parallel columns the opposite characters that divide this disease 
from paralysis agitans, for the better understanding of the contrast,' 
How M. Ordenstein aci^uitted himself of this duty is known to you, 
and I do not hesitate to declare that his dissertation marks a serious 
progress in the clinical history of chronic diseases of the nervous 
system. 

In recent days, Herr Eaerwinkel, a distinguished physician of Leip- 
zig, after having related a very interesting example of cerebro- spinal 
sclerosis, which, however, presented no tremor (as sometimes 
happens), seems to insinuate that M. Ordenstein was pleased to 
create difficulties which had no real existence, in order to give him- 
self the facOe satisfaction of surmounting them. According to him, 
there is no analogy whatever between the two diseases. Dr. Baer- 
winkel must, doubtless, have forgotten that in ' Canstatt'a Jahres- 
bericht ' he gave, some ten years ago, the analysis of a case observed 
under Skoda's care, — in that case, paralysis agitans had heen dia- 
gnosed during life, whilst, on post-mortem esamination, patches of 
disseminated sclerosis were found in all parts of the cerebro-apinal 
axis, 'I'he case appears to have been noted with the greatest fidelity. 
It is stated, and this point deserves remark, that the tremor, con- 
trary to what occurs in ordinary cases of paralysis agitans, only 
showed itself when voluntary movements were made, and subsided 
when the patient was at rest.^ 

Nor can Herr Baerwinkel have overlooked the case recorded hy 
Herr Zenker in Henle's Journal. Here again the existence of multi- 

' " Sur la Paraljsie Agitante et la Sclfoose en Plaques G6n6tftliBSe," Paris, 
1867, 
s 'Vien. Med. Halle,' 13, iS6a. 
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locular sclerosis was only revealed by the post-mortem examination.' | 
Daring life, Professor Hasse had made a diagnosis of paralysis agi- 
tans, and yet, in the symptom atological descriptioUj there is stress 
laid on the nature of the tremor, which only showed itseK under the 
influence of emotion or on the occasion of voluntary movements. 

These examples suffice, I presume, to show you that, in spite of 
the opinion of Herr Baerwinkel, it is possihle to confound the two 
diseases, since such confusion has been committed by clinical 
observers whose skill is above all question. 

That being established, I am ready to concede that the different 
disguises assumed by disseminated sclerosis are coarse masks, and 
that to-day, when recent works- have illuminated the field of dia- 
gnosis, it is scarcely permissible to be caught in the snare. But it 
is time, gentlemen, to place you in a position to distinguish the 
characters by means of which cerebro- spinal disseminated sclerosis 
may he separated from those diseases wliich more or less closely 
resemble it. 

n. I 

You are not unaware, gentlemen, of what value you must set on 
clinical descriptions, eloquently detailed at a distance from the bed- 
side of the patient. They seldom succeed, whatever the effort, in 
doing more than giving origin to indistinct images which generally 
leave but a vague and transient impression on the mind of the 
auditor. 

In order to avoid, as much as possible, falling into the fault I 
have JQst mentioned, I will proceed in your presence to the metho- 
dical examination of a patient who presents all the symptoms of 
the cerebro- spinal form of disseminated sclerosis, in the period of 
perfect development. 

Mademoiselle V — , aged 31, has been suffering for about eight 
years under the affection which forms the object of the present study. 
Admitted to La Salpetrie^re three years ago, she was bequeathed to 
me by M. Vulpian when lie left this hospital, and he, at the same 
time, gave me, in reference to her case, a detailed and most valuable 

' Zenker, ' Zeitsclirift fiir Medizin,' Band iii, Reihe, 1865, p. 228. 

' Bourneville et L. Guerard, "De la Sclerose en Plaques t>ias6min£e3,*' 
Paris, 1869 ; Bourneville, " Nouvalle ]5tudeaur quelquea Points de la Sclerose 
£n Plaques Disseniin^es," Faria, 1S69. 
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note. The invasion of the disease dates^ we have said^ from eight 
years ago ; it is therefore a case of old standing. I will tell yon 
afterwards of the different changes which characterised the early 
phases of the evolution of symptoms. For the moment I wish to 
confine myself to an analysis of her actual condition. 

One symptom which^ doubtless^ struck you all from the first on 
seeing the patient enter^ assisted by a nurse^ was certainly the very 
special rhythmical tremor by which her head and limbs were violently 
agitated whilst she was walking. 

You have likewise noticed that when the patient sat upon a 
chair^ the tremor disappeared at once and completely from her Tipper 
and lower limbs^ but only partially from the head and trunk. I 
lay stress on this latter pointy whilst calliug your attention to the 
fact that the new attitude^ assumed by the patient^ is far from being 
one of absolute rest as regards the muscles of the body and neck. 
Besides^ we must make allowance for the existence of emotion which 
undeniably plays a certain part here. I shall have occasion to show 
you Mademoiselle V — when reclining in bed, and in complete 
repose ; you will then be able to assure yourself of the utter absence of 
all trace of tremor in the different parts of her body. To cause the 
rhythmical agitation again to appear throughout the body, it will 
suffice to make the patient rise from her seat. To bring it back 
merely in a partial manner, in one of the upper extremities for 
instance, I wiU request her to Hft a glass full of water, or a spoon^ 
to her mouth. You can see that, in the several acts prescribed by 
the will, the tremor increases in direct ratio with the extent of the 
movement executed. Thus, when the patient wishes to lift a glass 
full of water to her lips, the rhythmical agitation of the hand and 
forearm is scarcely noticeable when taking hold of the object ; but 
it becomes more and more exaggerated as the glass is brought nearer 
to the eyes-; and at length proceeds to such an extent that, at the 
moment when the goal is being attained, the glass is, as you observe, 
dashed with violence against the teeth, and the water is flung out 
to a distance. This great disorder is not shown, I repeat, save in 
the performance of movements of a certain amplitude. As regards 
petty operations, such as sewing or ravelling linen, the oscillations, on 
the contrary, are almost null. Some time ago, the patient could still 
write distinctly enough; the letters, indeed, were tremulous, but 
perfectly readable.^ 

^ We give below two specimens of the handwriting of a patient named 
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To sum np, ike tremor in question only manifests itself on t&a 1 
occanon of intentional viovemenf^ of some extent ; it ceases to I 
LerulL, who succumbed to dJasemimited sclerosis in M. Charcot's wards, ] 
This womaa was admitted to La Salpetricre September 24, 1S64. In Mtj, 
;, M. Charcot obtaiucd this fragment of the writiog (fig. T3). 




^^t^ t,^^^^^ 






From the month of June, Leruth was placed onder the nitrate of silver 
treatment (two milligrammes, then four, being ad ministered) . Under the ii 
flaence of this meiJicine the tremor diminished in a notable manner, aa maj be 
judged from an eiamioation of the following specimen of lier writing (fig. 14). 



'^' 




yf ^c/-/.-/f(fr- 



Remark, also, that in May, 1863, the patient, was greatly fatigued after 
writing the three lines, of which a fac-siniile is given above ; whilst la October 
she was able to write a dozen lines with ease. We have selected, for the 
second specimen, the first and last lines of what she wrote. 

Judging from the specimens in our possession, it is difficult to form an 
opinion on the character! sties of the liaudwriting of patients affected with 
disseminated sclerosis. Geuerallj, indeed, we have examined the patients at an 
advanced stage of this disease ; then it is almost impossible to obtain anything 
beyond a scribble without significance, the more so because we have no term 
of comparison. — (B.) 
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e!ri«l when the muscles are alandoned to compleie repoie. SuoIi,a 
gentlemen, is the phenonienon which I have been led to regard ai 
one of the most important clinical characters of cerebro- spinal &' 
seminated sclerosis. I do not, indeed, pretend to put this forwai 
as a pathognomonic symptom; I am not unaware that- i 
allowing itself, with somewhat similar characters, is occasionallyj 
observed in affections other thou disseminated sclerosis, as, foil 
instance, in mercurial poisoning, in chronic cervical meningitis withi 
sclerosis of the cortical layer of the cord, in primary or consecutive J 
sclerosis of the lateral columns, &c. It is not, as we shall S' 
constant symptom. But what I wish at present to place promi-j 
nently before you is the fact that, in disseminated sclerosis, when n 
other comphcation supervenes, the tremor, if it exist at all, presents 
itself always with the characters which I have assigned to it. In si 
this is a symptom which, by itscU alone, would suifice to distinguish 
multilocular sclerosis of the nervous centres from some affections 
which so nearly resemble it as to render confusion possible. In 
reference to this subject I shall enter into some details. 

The tremor ol paralysis agitans exists as well when the members 
are in a state of repose as when they are set in motion by the 
will. I present a patient in whom the tremor has persisted for long 
years, without cessation or truce, during the patient's waking hours. 
It never stops save when this unfortunate woman is plunged in pro- 
found sleep. There are cases of shaking palsy where the tremor 
only shows itself intermittently, but, singularly enough, it is just in 
such cases that the tremor shows itself rather when the limbs are at 
rest, and ceases when they are set in motion by the will. You can 
perceive in another patient, whom I submit to your observation, 
this peculiar characteristic of paralysis agitans. Hemark, also, in 
both these women, that the head takes no share in the trembling ; 
or, if it seem shaken by the oscillations, these are plainly com- 
municated to it by the agitation of other parts of the body, — there 
is transmission of shotks from the affected members and trunk. 
The absence of tremor of the head seems to me an almost constant 
fact in shaking palsy. I will add that in this affection the jerks are 
of much less extent, more regular, rapid, and serried, if I may so 
speak, than in multilocular sclerosis. In the latter, the oscillations 
are larger, and resemble, in many respects, the gesticulationi of 
chorea ; this analogy is so close that before the publication of the 
works which have caused it to be admitted into clinical lists. 
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dissemincited sclerosis has been sometimes designated under the 
names of rhythmic chorea and choreiform paralysis. 

It is, however, always easy to distinguish the odd and disor- 
derly movements of chorea, properly so caUed, from the rhythmical 
oscillations of multilocular sclerosis. Note, firstly, that in the Utter 
case, if the action of the upper extremity when lifting an object to 
the lips be considered, the main direction of the motion persists in 
spite of tlie obstacles caused ly the jer&s of the tremor, which, aa 
wc have jnst said, augment as the hand approaches its goal. In 
chorea, on the contrary, the main direction of motion would be 
disturbed from the outset ly contradictory movements, quite dis- 
proportionate in magoitude, ickioh cause the goal to he missed. 
Add to this, that the movements of chorea show themselves sud- 
denly and unexpectedly, when the limbs are in a state of perfect 
rest; thus, apart from any act of the will, the choreic patient is 
seen to thrust out his tongue, make a grimace, or abruptly raise a 
limb, &c. Now, such things are altogether unknown in multilocular 



When, in progreisive locomotor ataxia (sclerosis of the posterior 
columns), the upper extremities are affected, we find, as regards pur- 
posed acts, iucoordinated movements which, to some extent, recall the 
gesticulation of chorea, and the jerks of multilocular sclerosis. The 
danger of confounding them may be avoided by attending to the 
following characters. It ls to be observed, at the outset, that in the 
incoordination of ataxic patients we do not, properly speaking, find 
any tremor or rhythmical jerks, but rather gesticulations of different 
degrees of disorder, abruptness, and extent. Examine studiously, ia 
the case of the patient whom I place before you, the movements of 
the hand when in the act of taking hold of a small object, and you 
will find truly characteristic peculiarities. You see how, at the 
moment of graspiug, the fingers separate excessively, and are ex- 
travagantly extended, bending towards the back of the hand. Then the 
object is seized suddenly, with a dash, in au almost convulsive manner 
by the abrupt and disproportionate flexion of all the fingers. This is 
a symptom of ataxia ; you wiU never observe anything of the kind 
in disseminated sclerosis. Lastly, I would add — and this final trait 
is truly decisive — that, in ataxia, the closing of the ryes has always 
the effect of exaggerating in a very marked manner the incoordina- 
tion of the movements, whilst it does not at all modify the rhyth- 
mical jerks of multilocular sclerosis. 
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We should not, however, forget that some of the symptoms of 
ataxia are found occasionally mixed up with those of disseminated 
sclerosis, when the sclerosed islets in certain regions of the cord 
spread over a certain height of the posterior columns. A case, the 
history of which may be found recorded at length in Cruveilhier's 
^ Atlas d' Anatomic Pathologique,' may be cited as an example of this 
class.i It is the case of the patient Paget. In order to grasp and 
use a pin she required to have her eyes open, otherwise the pin 
dropped from her fingers. On a post-mortem examination, it was 
found that one of the sclerosed patches occupied a considerable 
extent of the posterior columns in the cervical enlargement of the 
cord. But I shall not now dwell at any greater length upon this 
point, to which we shall have several opportunities of again refer- 
ring. 

We have hitherto, almost exclusively, studied the question of tremor 
in its connection with the upper limbs ; but we also know that it 
may affect the head, the body, and the lower extremities. It presents 
itself, in these different parts, with all the characters that we have 
described in reference to the upper limbs, that is to say, it is absent 
in repose, and shows itself on the occasion of purposed movements, 
or in case of attitudes which cannot be maintained except by the 
active and more or less energetic tension of certain muscles or sets 
of muscles. 

In order to complete the characteristics of this symptom, we must 
enter into a few details. Tremor, gentlemen, as I long ago declared, 
is an almost constant symptom in the cerebro-spinal form of dissemi- 
nated sclerosis. It must not be forgotten, however, that exceptional 
cases exist, in which — though the fact is as yet inexplicable — no 
tremor presents itself amongst the symptomatological group. I 
have myself observed several cases of this kind. But you should 
note, gentlemen, that tremor may have existed, to a greater or less 
extent, at a certain anterior epoch of the disease, and may have 
disappeared at the time when the patient offers himself for examina- 
tion. It is, therefore, necessary, on this account, to question with the 
greatest care those patients in whom this symptom is apparently absent. 

It is the rule that the tremor disappears when the members are 

immobilised by permanent contracture, at a more or less advanced 

period of the disease. Though the tremor sometimes shows itself 

almost from the very beginning, yet it must be acknowledged that 

* Cruveilhier, * Atlas d' Anatomic Pathologique/ livraison 38, pp. i et ii. 
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it ia usually a late sjmptoio. In conclusion, gentlemen, it is very 
frequent and almost customary tliat tbe tremor shall not last as long i 
as thedisease; it grows less marked as the patients decline instrength^ 
and it sometimes completely vanishes before the fatal end arrives. 

III. 

You are now acqnaintedj gentlemen, with one of the most 
original and most important symptoms of sclerosis in generalised 
patches. A deeper and more circumstantial study of the case 
which we have before us will enable us to collect many other 
indicia which are not less valuable- We shall discover in our patient 
a whole group of symptoms, which I propose to call cepMlic, as 
opposed to tpiiial symptoms. This group comprises certain dis- 
orders of vision, of speech, and of intellect. 

A. Let us first apply ourselves to the question of visual dis- 
orders. These are diplopia, amblyopia, and especially nystagmus. 

a. Diplopia, as happens also in locomotor atasia, is an initial 
symptom, usually quite transient, but yet deserving of passing 
notice. 

b. Ambli/opia, on the other hand, is a persistent, and indeed a 
more frequent symptom of cerebro- spinal disseminated sclerosis. I 
believe I may aflirm that, contrary to what takes place in posterior 
sclerosis, it very rarely issues in complete blindness.^ This is a 
peculiarity worthy of notice, especially if you remember that patches 
of sclerosis have been found, after death, occupying the whole 
thickness of the nerve-trunk, in the optic nerves, in cases where, 
during life, an enfeebiement of sight simply had been noted.^ 
This apparent disproportion between the symptom and the lesion 
constitutes one of the most powerful arguments which can be 
invoked to show that the functional continuity of the nerve-tubes is 
not absolutely interrupted, although these, in their course through 
the sclerosed patches, have been despoiled of their medullary 
sheaths and reduced to axis-cylinders. 

^ Id a case reported by M. Magnan {'Archives de Phjaiologie,' t. ii, |). 
J65) tbere was papillary atropbj of botii eyes, witb complete blindness. 

" Case of the patient, Aapasie Bjr, communicated by M. Vulpiaa, Tliia 
obaervalion is recorded, i» extenio, in a work by M. H. Lioatille, entitled 
" Observations detaill£cs de deux cas dc sclerose en Uots multiple; ct dieseminea 
dn cervean et de la moelle epinitre " (' M^moirea de la Socielt' de Biologie,' 
1868, p. 331). 
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On examining the eyes with the ophthalmoscope^ an operation 
which is generally rendered difficult by the existence of nystagmus, 
we usually find, under such circumstances^ either almost complete 
integrity of the papilla of the optic nerve, even when amblyopia 
is far advanced, or a partial lesion ; or, finally, in the rare cases 
where blindness is complete,^ total atrophy (marked by a pearly- 
white coloration, and extreme tenuity of the vessels) with or without 
excavation of the papilla. 

In the case of Mademoiselle V — we have simply a rather marked 
amblyopia of both eyes. No well-determined lesion has been dis- 
covered on ophthalmoscopic examination. It is worthy of notice 
that, in this case, flashes of light and sparks preceded the enfeeble- 
ment of sight. I have observed the same phenomena in several 
other cases of amblyopia connected with multilocular sclerosis. 

c. Nystagmus is a symptom of sufficiently great importance in 
diagnosis, since it is to be met with in about half the number of 
cases. It is not found, so far as I know, in locomotor ataxia, 
save in very exceptional cases. You may observe that it exists, to a 
very advanced extent, in Mademoiselle V — . We have there, as 
you see, a quantity of little jerks or twitches, which cause the 
eyeballs to oscillate simultaneously from right to left, then from left 
to right, or inversely. There are cases in which the nystagmus is 
not present so long as the gaze is fixed on nothing, but shows itself 
suddenly, in a more or less manifest manner, as soon as the patients 
are asked to look attentively at any object. 

B. There is a symptom more frequently found than nystagmus, 
one which is almost constant in multilocular cerebro-spinal sclerosis, 
since it is noted in twenty-two out of the twenty-three cases that we 
have analysed, and this is a peculiar difficulty of enunciation which 
you can study in our patient, where it exists in a typical state of 
perfect development. 

The affected person speaks in a slow, drawling manner, and some- 
times almost unintelligibly. It seems as if the' tongue had become 
" too thick,^^ and the delivery recalls that of an individual suffering 
from incipient intoxication. A closer examination shows that the 
words are as if measured or scanned ; there is a pause after every 
syllable, and the syllables themselves are pronounced slowly. The 
patient hesitates in the articulation of his words, but there is, pro- 

^ Case quoted by M. Magnan. 
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perly speaking, nothing like stammering. Certain consonants, /, jj, 
andy, are peculiarly ill- p ro n ounce d, 

There exists in the ease of MademoiseUe V — , as you may observe, 
a certain slowness in the movements of the tongue ; you see that 
it is even affected by very manifest tremulatiou when protruded. It 
must not be supposed, however, that this is a constant phenomenon, 
for 1 have several times found that speech might be impeded to a 
very great extent without the tongue presenting the least trace of 
tremor. The tongue always, at least according to my experience, 
preserves its normal volume, and I have never seen it wrinkled on 
the surface, as may be noticed in certain cases of labio-glosso- 
laryngeal paralysis with atrophy of the lingual muscles. 

The difficulty of enunciation, at first scarcely perceptible, becomes 
gradually aggravated during the course of the disease, until the 
patient's discourse is rendered nearly incomprehensible. In some 
instances it becomes suddeiJy aggravated, as if in paroxysms, and 
then grows temporarily better. 

On the whole, the difficulty of speech which is observed in cerebro- 
spinal sclerosis approximates, in many respects, to the corresponding 
symptom of progressive general paralysis. I even think that, in 
many cases, it would be almost impossible to distinguish between 
them, if abstraction were made of the assistance given by concomi- 
tant phenomena. Add that the approximation may be rendered 
stili closer by the circumstance that, iu multilocular sclerosis, as in 
general paralysis, the utterance of words is sometimee preceded, as 
you can verify in our patient, by a slight and, as it were, a convulsive 
contraction of the lips. 

However it be, this trouble in the articulation, to which I call 
your attention, is a very important symptom of multilocular sclerosis- 
It may potently contribute to settle the diagnosis, principally in those 
cases, which are indeed exceptional, where tremor of the hand and 
upper extremities is absent. 

To this symptom may successively be added, especially in advanced 
stages of the disease, certain disorders of deglutition, of circulation, 
and even of respiration. These are symptoms ol progressive bulbar 
paralysis, which ought to give the alarm, because, becoming rapidly 
aggravated, they have sometimes suddenly and almost unexpectedly 
determined the fatal termination. On account of the interest attach- 
ing to them in prognosis, they shall form the object of a special 
study. 

13 
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C. Vertigo, in about three fourths of the cases, is one of the 
phenomena which mark the invasion of multilocular sclerosis of the 
nervous centres. As far as I can judge from the descriptions given 
me by the patients whom I have questioned, the vertigo is generally 
of the gyratory kind. All objects seem to be whirling round with 
great rapidity, and the individual himself feels as if revolving on his 
axis. Threatened with loss of equilibrium, the patient lays hold of 
whatever is nigh him. In most cases, this giddiness returns in fits 
of short duration ; sometimes, however, it persists almost without 
interruption for a certain period, superadded to the tremor and 
paralytic state of the members ; it often contributes considerably to 
render it almost impossible for the patient to stand erect or continue 
his titubating walk. You must take care not to confound this titu- 
bation with the uncertainty of gait which is connected with diplopia ; 
the latter ceases when the patient keeps one of his eyes closed. 

The vertigo in question is all the more interesting because it 
belongs neither to locomotor ataxia, nor to paralysis agitans, and 
may consequently help in forming a diagnosis. 

D. Most of the patients affected by multilocular sclerosis, whom I ' 
have had occasion to observe, have presented at a certain stage of 
the disease a truly peculiar fades. The look is vague and uncer- 
tain; the lips are hanging and half-open; the features have a stolid 
expression, sometimes even an appearance of stupor. This dominant 
expression of the physiognomy is almost always accompanied by a 
corresponding mental state, which deserves notice. There is marked 
enfeeblement of the memory ; conceptions are formed slowly ; the in- 
tellectual and emotional faculties are blunted in their totality. The 
dominant feeling in the patients appears to be a sort of almost 
stupid indifference in reference to all things. It is not rare to see 
them give way to foolish laughter for no cause,^ and sometimes, on 

^ A patient, under M. Charcot's care, of whom we shall have occasion to 
Bpeak again, Hortense Dr — , is frequently seized with causeless fits of laughter, 
which she cannot control. Having been subject, before the invasion of the 
disease, to fits of anger, she has noticed, with regret, that they have increased 
since that period. (B.) On the other hand, one of two patients, whose cases 
I had an opportunity of studying, in Professor Behier's wards in the Hotel 
Dieu, did not exhibit any marked intellectual disorder, although she had been 
many years in hospital. The second patient, whose symptoms were more ad- 
vanced, seemed to wake from a dream, when spoken to ; then, trying vainly to 
fix his gaze on the speaker, he answered intelligently, but the (gradually in- 
creasing) difficulty of enunciation made conversation painful. (Sigerson*) 



195 

the contrary, melt into tears without reason. Nor is it rare, amid 
this state of mental depression, to find psychic disorders arise which 
assume one or other of the classic forms of mental alienation. 

One of the patients of Valentiner, usually subject to melaneholia, 
was, from time to time, seized with ambitious mania. A man, whose 
case has been recently recorded by Dr. Leube^ looked upon him- 
self as destined to become a king, nay, an emperor; he boasted 
that he possessed a large number of oxen, horses, and beautiful 
mansions. He was soon, he said, about to form a matrimonial 
alliance with " a countess," &c.^ 

Mademoiselle V — was seized, a few weeks ago, with a genuine 
fit of lypemania. She had hallucinations of sight and hearing. She 
beheld frightful apparitions and heard voices threatening her with 
the guillotine. She was convinced that we wanted to poison her. 
During twenty days she refused all kinds of nourishment, and we were 
forced, during the whole of that time, to administer food by means 
of the stomach pump. To-day, these accidents have almost entirely 
vanished. Nevertheless, the voices are still heard from time to time. 
You see the patient has been taken, during our examination, with 
convulsive laughter which she cannot moderate, and which wilt 
soon be followed by a shower of tears. 

IV. 

In order to conclude the descriptive study of the case which I 
have presented you, gentlemen, as a type of mutilocular sclerosis 
of the nervous centres, it only remains for me to direct yonr atten- 
tion to the state of the lower extremities. You have seen that 
Mademoiselle V — cannot rise from her seat, stand erect, or attempt 
to walk, if she be not strongly supported by two assistants. It is 
easy to note that the cause of this motor impotence is, principally) 
a pseud 0- tetanic rigidity which has seized on the lower extremities, 
and which, though very marked when the patient is seated or reclining, 
becomes exaggerated to the highest degree when she attempla to 
rise or walk. 

■ "Uobcr raultiple inselformige Sklcrose des Gehtrns und Rile]: ed marks " 
(' Dautacb. Atchiv,' 8 Bd., i beft, Leipaig, 1870, p. 14). 

■ One of the patients, Aspaaie B — , observed by M. Liouville, iu M. Tul- 
pisn's warila, hnd ti all ucinal ions ; Itoaine Spitale, whose liistorj we have 
abrid<;ed {Bourneville ct Gufirard, he. cil., p. 92) from M. Valentiner, fell into 
stupor gome months before the fatal termination of the disease. (B.) 
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This contracture of the lower limbs, at present permanent, only 
manifested itself quite recently in the case of Mademoiselle V — ; it 
is, in fact, a symptom of the advanced stages of the disease. In 
the evolution of the morbid process it is always preceded at a con- 
siderable distance by a paretic state, presenting some peculiar 
features, with which I will first endeavour to make you acquainted. 

In reference to this particular point the clinical history of 
Mademoiselle V — has been traversed by certain incidents which, 
without being exactly exceptional, still do not constitute the rule. 
Consequently I am forced to put it aside for the moment, reserving 
the right of soon returning to it. In the following description 
I will draw upon details recorded in a certain number of cases 
which I have collected, and in which the paretic period was developed 
in accordance with the normal conditions. 

Paresis of the limbs. — We have here a more or less marked 
decline of the motor power of the limbs, which is frequently mani- 
fested at the very outset of the disease, and which is not usually 
connected with any notable disturbance of sensibility. 

Generally one of the lower limbs is first and solely afi'ected. It 
feels heavy and dif&cult to move; the foot turns at the least 
obstacle in walking, or the whole limb suddenly gives way under 
the weight of the body. The other limb is seized, sooner or later, 
in its turn ; however, as the paresis advances with extreme slowness, 
the patients are still able, for yet a long while, to walk about with 
more or less ease and to attend to their occupations, but at last 
the day comes when, owing to an aggravation of the motor paralysis, 
they may be confined to bed. The upper extremities are themselves 
invaded, either simultaneously or one after the other, usually at a 
period far removed from the invasion of the disease. Frequently in 
the commencement there are remissions ; thus, it is not rare to see 
the enfeebled lower limbs resume, for a time, their original energy. 
Such remissions may even occasionally take place two or three 
times. I point out this pecuharity to your notice because it cer- 
tainly is not found, to the same extent, in other chronic diseases of 
the spinal cord. 

I should revert for a moment, in order to lay stress on the fact, 
already noticed, of the absence of disorders of sensibility. The 
patients do, indeed, sometimes complain of formications, and of a 
feeling of numbness occupying the enfeebled limb ; but these sym-^ 
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ptoma are usually transient and but little marked. Besides, it is 
easy to ascertain that cutaneous sensibility, in the affected members, 
is almost always preserved, in all its modes. The girdling pains, 
the fulgurant crises, which play so prominent a part in the early 
stages of progressive locomotor ataxy, are absent here. It is the 
same thing with respect to that loss of the sense of position of 
parts, which also belongs to ataxia. This does not occur ia regular 
multilocolar sclerosis, and patients affected by the latter disease can, 
with closed eyes, determine with exactness the position which has 
been given to their limbs. Nor has the closure of the eyes any 
marked influence on the power of the patient to hold himself erect, 
or on Lis manner of walking. His gait is uncertain, embarrassed, 
titubating, on account both of muscular weakness and of the 
tremor which, sooner or later, is superadded ; the feet, held apart in 
order to enlarge the basis of support, drag awkwardly over the 
ground, from which it is hard to raise them. When titubation ia 
very much marked the patients threaten to fall at every step, and 
they do, in fact, frequently come to the ground. The lower ex- 
tremities are not flung forward, in an abrupt manner and convul- 
sively, as we so commonly see them in sclerosis of the posterior 
columns. The sphincters are very rarely affected by the weakness 
which invades the muscles of the limbs, and this contracts with 
what occurs in many spinal afibctions, where you see, at a very eariy 
stage, vesicular and rectal troubles superadded to the other sym- 
ptoms. Finally, to complete the picture, we should lay stress on 
the habitual absence of trophic disorders of the muscles in the 
paraplegia connected with multilocular sclerosis. The enfeebled 
muscles preserve almost to the last their prominence and firmness ; 
tested by faradaic exploration they do not present, at any stage, 
traces of notable enfeeblement of electric contractility. 

Intermixture of unusual syrttptorm. — I made mention, as we pro- 
ceeded, of a certain number of symptoms which I took care to eHmi- 
nate, because they do not belong to the regular type of the disease. 
It is necessary to inform yon now, by way of corrective, that these 
symptoms do intermingle, in certain cases, with the ordinary pheno- 
mena of multilocular sclerosis, and even become bo very prominent 
that an observer, if not forewarned on the subject, would perhaps be 
almost necessarily mistaken. Under this aspect, the record of 
Mademoiselle V — may furnish us with valuable information, I 
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extract, therefore, some details from it, dated March 24th, 1867, that 
is to say, over three years ago. At that period, when, indeed, 
the paresis and tremor were so far advanced in the lower limbs as to 
make it impossible for the patient to walk, except by the help of 
two assistants, the following symptoms were noted : — ^Whilst walk- 
ing, the feet are slightly throwa forward, " as with ataxic patients." 
When the eyes are closed there is " exaggeration of the titubation, 
loss of equilibrium, and the patient would certainly fall if not strongly 
upheld by two assistants." In the lower limbs " tactual sensibility 
has diminished in a marked manner. The patient, with closed 
eyes, cannot tell what position has been given to her limbs. She 
experiences in them, from time to time, violent paroxysms of ful- 
gurant pains.'^ Finally, the existence of a girdling pain has been 
noted. 

You have recognised, in this enumeration, nearly the whole series 
of phenomena which serve clinically to characterise progressive 
locomotor ataxy. Some of them are to be found present to-day in 
our patient, but they appear, generally speaking, in a very attenuated 
form, or relegated to the background. Do we mean to say that, 
even at the time when they seemed to predominate, they were of a 
nature seriously to embarrass the diagnosis ? No, decidedly not, 
and I am convinced that, in all cases of the kind, you could avoid 
deception by bearing in mind the following observations. 

The very fact of paresis of the lower limbs (which does not exist 
in posterior sclerosis, or which, at all events, only shows itself at an 
advanced stage) being found mixed up with the ataxic symptoms^ 
should put you on the true path. If it have preceded them the 
case is still clearer. You will also certainly have to chronicle the 
coexistence of some of the symptoms which belong only to multi- 
locular induration, namely — ^tremor of the extremities, impeded 
enunciation, vertigo, nystagmus, &c. It is necessary, besides, to 
clearly understand the reason why ataxic symptoms are sometimes 
manifested in the course of multilocular induration, as I announced 
above. There is here, in my opinion, no question of a combination 
of the elementary forms of two diseases — progressive locomotor 
ataxia and cerebro-spinal disseminated sclerosis. As for myself, I 
have never, in a post-mortem examination, met with the coexistence 
of multilocular grey induration and posterior fasciculated sclerosis ; 
and, without denying that such an association could exist, I believe it 
to be at least infinitely rare. It is, on the contrary, common enough 
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for the sclerosed patches (which, as a rule, priucipally occupy the 
aiitero-Iateral columns) to cross the pos I ero -lateral fissures and en- 
croach on the posterior coluimis. OccasionaUy even, I have seen them, 
when they were confluent, involi^e a large portion of the substance 
of these columns throughout tlio whole extent of one of the regions 
of the cord, the lumbar region for instance. Now, in all cases of 
this kind, ataxic symptoms were manifested to different degrees of 
intensity daring life. I have no doubt but that a similar arrange- 
ment will one day be found to account for the fulgurant pains, the 
motor incoordination, and, in a word, for all the phenomena of the 
same order which are stated in the record of Mademoiselle V — .' 

Unusual symptoms of another kind may also be superadded to 
the regular symptoma of muUilocular sclerosis. In several cases, 
which were otherwise well characterised, I have seen an atrophy of 
certain muscles, or groups of muscles, supervene, which recalled, both 
by its position and its mode of invasion, progressive muscular atrophy. 
I have twice had the opportunity of ascertaining the anatomical 

* Cases dF disseminated sclerosis, in wliich the posterior columns were 
inToIved 60 as to occasion some of tlie symptoms ot locomotor ataxy, are 
numerous enougli. We may mention, flrstlj, the ease of Paget, recorded by 
Cruveiliiier in liis ' Atlas i' then tlie three cases wliich were related at length 
in our memoir. Tbe first is that of the woman Broisat (disseminated 
sclerosis, principally occupjing the posterior columns), who succumbed in M. 
Cbarcofa wards; the two others, which were perhaps more characteristic, 
inasmuch as the symptoms and lesions of locomotor ataxia were mora 
prominent, were quoted from rriedceicli. Finally, we will briefly summarise 
another case, which we noted during the siege, in M. Marrotte's wards : 

Josephine Leg — , aged forty-sis years, a silk-winder, has been suffering for 
two years. She presented the following ataxic symptoms^ — difficulty of walk- 
ing with closed eyes ; notion of position, with respect to lower limbs, greatly 
lost ; frequent fulgurant pains in the knees and legs ; girdle pains. But, along 
with those symptoms, these were noted, i.e. considerable paralytic enfeeblement 
ofthelower limbs J preservation of tbe different modes of sensibility in the upper 
and lower extremities ; visual integrity. This woman succumbed to pyelo- 
oystitis, complicated with sacral eschars. Aalopsy; — Sclerosed patches on the 
left external motor Qculi and on the optic nerves; sclerosed patches on the 
pons Varolii, the right superior crua cerebelli, &c. ; sclerosed patches on the 
surface of the lateral ventricles, in the interior of the centrum ovale, on the 
anterior face of the balbus rachidicus, and in the fourth ventricle. In the 
spinal cord WQ founJ, i°, a sclerosed patch, four inches long, occupying the 
left posterior column ; 3°, another of less length and breadth on the right 
posterior column ; 3°, beneath it, another rather circumscribed patch oecu|iying 
both posterior columns ; and 4°, on the anteco -lateral surfaces of the cord, many 
small patches of sclerosis. (B.) 
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cause of this new complication ; in both cases the irritative process, 
of which the sclerosed foci are the seat, had, in certain regions of the 
cord, extended to the nerve-cells of the anterior comua of the grey 
matter, and these cells had, in consequence, undergone great 
alterations. Now, according to the researches which I have detailed 
to you, it is but little doubtful that progressive amyotrophy, whether 
protopathic or consecutive, most frequently arises from an irritative 
lesion of the great nerve-cells, termed motor cells. ^ 

Permanent contracture of the limbs. Spinal epilepsy. — It is time 
now to revert to the contracture noticeable in the lower extremities 
of the patient V — , which, at present, constitutes a permanent pheno- 
menon that you may study as a most perfect type. This, gentlemen, 
is an habitual symptom of the advanced phases of multilocular 
sclerosis. It does not follow on paresis, suddenly and without 
transition. At a certain stage of the paretic period there supervene, 
either spontaneously or under the influence of certain excitations, 
paroxysmal phenomena, during which the lower extremities are 
stiffened in jextension, whilst, at the same time, they are drawn 
together, and, as it were, adhere to each other. These fits, which 
last for some hours, and occasionally for some days, are at first 
separated by intervals of greater or less length. Later on they become 
closer, and, at a given moment, permanent contracture is definitely 
established. When matters have reached this point, the following 
symptoms are observed— the lower extremities, as happened during 
the fits, are in extension ; the thighs are extended on the pelvis, the 
legs on the thighs ; the feet assume the attitude presented in talipes 

^ Erbstein (* Deutsches Archly fiir Klinische Medicin,' t. x, fasc. 6, p. 595) 
has related the history of a patient who succumbed to disseminated sclerosis 
(the bulbo-spinal form), in whom, during life, atrophy of the anterior portion 
of the tongue had been observed. An histological examination afterwards 
showed — 1°, numerous foci of degeneration, not only interposed between 
the fasciculi of the hypoglossal nerve at its origin, but also involving them and 
consequently interrupting their continuity. A section showed that the nucleus 
of the hypoglossal nerve was replaced by an islet of sclerosed tissue. 2% 
The muscular fibres of the anterior portion of the tongue had undergone fatty 
degeneration ; the lesion had invaded some of the muscular fasciculi at the 
base of the organ. 

In a patient named Vincent, who succumbed to disseminated sclerosis, M. 
Charcot noticed atrophy of the muscles of the thenar eminence. The palm of 
the hand was hollowed out, and the tendons of the flexor muscles were very 
plainly defined. (B.) 
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equinua (varus) ; the knees, moreover, are so closely drawn together \ 
that you cannot separate them without great effort. Both lower 
limbs are very generally affected simultaneously, and to the same 
extent; their rigidity is sometimes bo marled that, in lifting one of 
them, whilst the patient ia in bed, you, at the same time, lift the 
lower half of the body, all in one piece, as it were. Only in rare 
cases, and in the later stages of the diseases, does flexion of the 
thigh and leg predominate o¥cr extension. 

Permanent contracture may invade, in exceptional cases liowever, 
the upper extremities, which are also generally placed in forced 
extension and straitly applied to each side of the body. We have 
here, gentlemen, to deal with a spasm which occupies simultaneously 
and with almost equal strength the antagonistic muscles, for, when 
the limbs are flexed, it is almost as difflciilt to extend them as it is 
to bend them when they are extended. 

When the extremity of one of the feet is grasped by the hand, 
and somewhat abruptly extended on the leg, there ensues almost 
immediately throughout the whole extent of the corresponding limb 
a sort of convulsive trembling, which recalls the tremulation deter- 
mined by strychnine poisoning. This tremulation, which must not 
be confounded with the peculiar shake that supervenes on purposed 
movements, is not always limited to the limb in question ; it is 
sometimes propagated to the other limb, and then the agitation may 
occasionally become so intense as to shake the whole body, and even 
the bed on which the patient reclines. It persists in some cases for 
several minutes, and even much longer, after cessation of the 
act which set it going. You may cause it to stop at once, as M. 
Brown-S^qaard has shown, and as I have often since observed, by 
grasping, with the hand, one of the great toes of the patient and 
flexing it suddenly and forcibly. Immediately after this operation 
the tetanic rigidity and convulsive trembling cease in both members, 
which become temporarily "perfectly supple and pliable as after 
death, before rigor mortis supervenes," ^ The convulsive tremula- 
tion may be determined by faradisation, by pinching the skin of the ' 
leg, or, more rarely, by kneading the limb, by the influence of cold, 
or by tickling the sole of the foot. It also comes on sometimes 
spontaneously, or at least apparently so, sometimes because of an 
effort made by the patient, as in vomiting, defecation, raising him- 

' Brown-Sequard, 'Archives de PLjsiologie,' f. i, p. tg8. 
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self in bed^ or getting out and placing his foot upon the floor. It 
is also provoked by an attempt to walk, for permanent rigidity does 
not always absolutely prohibit this act ; the patients [can sometimes 
hobble along on their toes, the heel being raised from the floor. 
Finally, this tremulation may also be temporarily produced, along 
with rigidity, even during the course of the paretic period, under 
the influence of one or other of the several modes of excitation which 
we have just reviewed. 

Gentlemen, the phenomenon, whose principal characters I have 
here sketched, is nothing other than the spinal epilepsy described 
by M. Brown-S^quard. We observe it present in the case of 
Mademoiselle V — in what I have proposed to call the tonic form. 
This form, which is the type most commonly met with in grey mul- 
tilocular induration, may be placed in opposition to the aaltatofy 
form, which predominates, on the contrary, in progressive locomotor 
ataxia and in some other spinal affections. 

Permanent contracture of the limbs and spinal epilepsy must not 
any longer detain us. These symptoms, in fact, do not exclusively 
belong to multilocular sclerosis of the nervous centres. Ear from 
it. They shall, therefore, be studied apart, both generally and in 
their relations with the different affections of the spinal cord in which 
they show themselves. 
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APOPLECTIFORM SEIZURES IN DISSEMINATED SCLEROSIS. 
PERIODS AND EORMS. PATHOLOGICAL PHYSIOLOGY. 
ETIOLOGY. TREATMENT. 

Summary. — Apoplectiform seizures , Their frequency in dissemi- 
nated sclerosis. General considerations on apoplectiform 
attacks in general paralysis, and in cases of circumscribed 
cerebral lesions of old standing {hcemorrhage and ramollisse^ 
ment). Pathogeny of apoplectiform seizures ; insufficiency of 
the congestion theory. Symptoms : state of the pulse ; elevation 
of the central temperature. Apoplectiform seizures in old cases 
of hemiplegia. Importance of temperature in diagnosis. 

Periods in disseminated sclerosis. First, second, and third 
periods. Symptoms of bulbar paralysis. Forms and duration of 
disseminated sclerosis. 

Pathological physiology : relation between symptoms and 
lesions. 

Etiology. Influence of sex and age. Hereditary predtsposi^ 
tion. Previous nervous affections. Occasional causes : pro- 
longed action of moist cold; traumatism; moral causes. 

Prognosis. Treatment. 

Gentlemen, — ■! purpose calling your attention to-day, in the first 
place, to certain cerebral accidents whicli may happen to complicate 
the symptomatology of cerebro-spinal disseminated sclerosis. I 
refer to apoplectiform seizures, which are occasionally encountered 
several times in the course of the disease, and which sometimes close 
the fatal scene. These attacks have not hitherto appeared in the 
case of Mademoiselle V — , whose clinical record is otherwise so com- 
plete in most respects ; but nothing assures us that they will not 
some day show themselves* In fact, this is not a rare complication ; 
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I find it mentioned in about a fifth of the cases which I have col- 
lected, and I have personally observed it, in at least three instances. ^ 

The group of symptoms, which constitutes an apoplectiform seizure, 
does not exclusively belong to multilocular sclerosis. It is found in 
a number of affections which involve several points of the cerebro- 
spinal axis at once, and particularly in progressive general paralysis. 
It is, indeed, in the latter disease that these congestive attacks — as 
they are commonly called, at least in France — have been specially 
studied on account of their frequency. They are met with there in 
all the various forms which they assume. The description of such 
attacks, in progressive general paralysis, has given rise to numerous 
divisions and subdivisions. But, in point of fact, all the varieties of 
form which clinical observation has revealed — I mean the graver 
kinds — may be classed as belonging to two fundamental types, 
namely— 

1st. Apoplectiform attacks (the ''pseudo-apoplexy^' of British 
authors), and 

2nd. Epileptiform, or convulsive attacks. 

The characteristics of both types may, however, be intermingled 
and confounded in the same paroxysm. The first type only has 
been, up to the present, met with in disseminated sclerosis ; but it 
cannot be doubted that, when observations relating to this disease 
shall have accumulated, they will enable us to fill up the picture. 

Among the other organic diseases of the nervous centres in which 
apoplectiform or epileptiform attacks are frequently observed I 
shall confine myself to certain circumscribed cerebral lesions of old 
standing, and accompanied by permanent hemiplegia. Such are 
cerebral hcbmorrhage and hrain-softening when occupying regions of 
the encephalon, the lesion of which has the effect of almost cer- 
tainly determining the cerebro-spinal alterations known under the 
name of descending fasciculated scleroses. 

Between these partial lesions of the brain and progressive general 
paralysis it seems, at first glance, that no point of contact exists. 
However, gentlemen, here is a character which brings them together : 
the observations of M. Magnan and those of Herr Westphal have 
shown that, in general paralysis, there is very often superadded to the 
lesions of periencephalitis a sclerous alteration, sometimes diffuse 

1 Case III of the memoir of M. Vulpian, communicated by M. Charcot. Case 
of the patient Byr (Charcot) ; case of Nicolas, presented to the Soci^t^ d© 
Biologic, by M, Joffroy, 
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and aometiraes faseiculateJ, which occu[)iea the crura -cerebri, pons 
Varolii, medulla oblongata, and certain regions of the spinal cord, 
at the same time. Now, these cerebro-spinal lesions {as much on 
account of their mode of distribution aa because of the peculiar 
nature of the morbid process) deserve to be assimilated to the 
descending fasciculated scleroses consecutiveoa bEcmorrhageor soften- 
ing of the brain. We know, on the other band, that, in multi- 
locular sclerosis, the sclerosed patches occupy not only the spinal 
cord (see PI. Ill and PI. IV) aud the brain proper (PI. I and Pi. 
II), but are likewise very commonly found in different parts of the 
isthmus cerebri, and particularly in the bulbua racbidicus (PL I, figs. 
1 aJid 3) . You see, by this, that the existence of irritative lesions, dis- 
seminated nearly everywhere in the cerebro-spinal axis, but always 
present in the isthmus cerebri, is a character common to ail those 
affections, so diiferent in appearance, in which the so-called congestive 
attacks supervene. I would especially point out to your attention 
the constant existence of the bulbar lesion, which is, in all probability, 
a predominant element in the production of these attacks. 

However this be, gentlemen, we have here permanent alterations 
of slowly progressive evolution. They cannot, cousequently, with- 
out the assistance of other lesions, explain the development of 
accidents which arc, for the most part, suddenly produced, and 
which may rapidly disappear without leaving any trace. I am not 
unaware that many physicians, even at the present day, put forward 
the theory of a partial sanguine congestion — a fluxion which, ac- 
cording to the needs of the case, should affect this or that portion 
of the encephalon. As regards myself, I cannot endorse this hypo- 
thesis. In order to justify my scepticism in this matter, I will appeal 
to the reminiscences of those among you who, in this hospital, were 
attached to the department for the insane. How many times have 
they not been disappointed in not finding, on post-mortem exami- 
nation, the congestive lesion, which they expected F But I shall 
appeal, above all, to the cases which I have had opportunities of 
collecting in my accustomed field of study. Many a time have I 
had occasion to see patients, long suffering from hemiplegia, the 
result of brain-softening or intracepbalic hEcmorrhage, succumb 
to epileptiform or to apo))lectiform attacks. Now, in such cases, 
no matter what attention I gave to the autopsy, I have ever 
found it impossible to discover, whether iu the nervous centres or in 
the viscera, any recent congestive lesion, [edematous or other, which 
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could explain the grave symptoms that had characterised the fatal 
termination of the disease. I have never met with any but old 
lesions — ochreous foci, yellow patches, or foci of cellular infiltra- 
tion — on which depended the hemiplegia, and the secondary de- 
generations of the mesocephalon and of the cord, which are the 
consequences of these partial lesions of the cerebral hemispheres. 
In short, I believe that, in the present state of science, the absence 
of proper lesions is, anatomically speaking, a common characteristic 
of these attacks, whatever be the form they assume or the disease 
with which they are connected. 

In what relates to the symptomatology of the apoplectiform and 
epileptiform attacks, in order not to enter upon the details of a 
regular description, I shall confine myself to mentioning the fol- 
lowing peculiarities. The scene generally opens unexpectedly, 
without any marked preliminaries, sometimes by rapid and more 
or less intense obnubilation of the intellectual faculties, some- 
times by profound coma, suddenly supervening. In certain cases 
convulsions are added, which recall those of ordinary epilepsy, 
but which are usually localised in one side of the body (epileptiform 
attacks). In other instances there are no convulsions {apoplec- 
tiform attacks). In both cases it is frequent to find, developed 
from the outset, a more or less complete hemiplegia, sometimes with 
flaccidity, sometimes, but more rarely, with rigidity of the paralysed 
members. The symptoms may gradually grow worse in the course 
of a few days and induce death. This is usually heralded by the 
rapid development of eschars on the sacral region. If, on the 
other hand, the patient is destined to survive, the disappearance 
of the symptoms soon becomes manifest, hemiplegia is the only 
one that holds out for some time, but sooner or later it also dissi- 
pates without leaving any trace of its existence. 

These attacks usually recur several times, generally after long 
intervals, during the course of the disease. So far as disseminated 
sclerosis is concerned, they have been noticed thrice in Case III 
of M. Vulpian's memoir, thrice in Zenker^s case,^ and up to seven 
times in that recorded by M. L^o.^ In every instance, these fits left 
after them a notable and persistent aggravation of all the symptoms 
of the original disease. 

The sketch which I have given you, gentlemen, would be too 

* Bourneville et Guerard, loc. cit,, p. iia. 

* Ibid., p« 113. 
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imperfect if I did not call your attention to the tronblea of circa- j 

lation and temperature which, as a general rule, show themselves ^^J 
in the course of these attacks. The pulse is always more or less ^^^| 
accelerated; but, besides, (and this is the important point), the ^^^| 
temperature of the central parts rises rapidly ; it may, in the hours ^^^ 
immediately following the invasion, reach 38'^° C. (= ioi"3F.), 
or even 39° {= iq3'2 F.)j "^"^ frequently, at the end of twelve or 
twenty-four hours, it rises to 40° (=104 F.), and remains at this 
elevation for some hours, without necessarily entailing a fatal result. 
But if the patient is to survive, the temperature soon diminishes 
rapidly. An increase above 40° C. is almost always followed by a 
fatal termination, i 

These modifications of central temperature have been studied 
by Herr Westphal in the epileptiform and apoplectiform attacks I 

of progressive general paralysis / I have met with them again ia 
the attacks which supervene in patients suffering from hemiplegia 
of old standing', consecutive on ktErAorrliage or on aoftenitig of the 
hraln. In order the better to settle your ideas upon this subject I 
think it will be useful to summarise the detaOs of two cases relating 
to the last-named species. 

The first case is that of a woman, aged thirty-two years, affected by 
hemiplegia of the right side, dating from childhood. There ex- 
isted general atrophy, rigidity, with shortening of the limbs, and 
paralysis, such as are generally found in like cases. This woman 
was subject to epileptiform attacks. She was brought to the in- 
firmary some hours after a more than usually severe attack. On 
the evening of her admission her temperature was above 38" C. ( = 
ioo'4 F.) ; next day it had reached 40° C. (= 104 F.). The fits 
became subintrant; they were repeated about a hundred times a , 

day. Eschars formed rapidly on the sacral region, and death ' 

supervened the sixth day. On that day the rectal temperature 
stood at 42"4° C. (= 108-32 F.). On post-mortem examination 
there was found, at the surface of the left cerebral hemisphere, 
a considerable depression answering to a yellow patch, the remnant 
of a vast focus of ramoUisement. The whole hemisphere, more- 
over, was atrophied. No trace of a recent lesion could be found, 
neither in the nervous centres nor in the viscera. 

The second case is that of a woman, aged sixty years, afUicted 
with right hemiplegia consecutive on cerebral haimorrhage, dating 
from two years previously. This patient had already experienced 
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several epileptiform or apoplectiform attacks, which, however, were 
generally slight. One day an intense and prolonged epileptiform 
attack supervened, which was followed by an apoplectiform condition. 
Two hours after the setting in of these accidents, the rectal tem- 
perature was 38*8° C. (= 101*84 F.); five hours later, it rose to 
40° C. (= 104 F.). Next day, in spite of the cessation of con- 
vulsions, the temperature was 41° (= io5'8 F.) ; and the day 
following, being the day of her death, it reached 42*5° C. (= 108*5 
F.). The autopsy showed two ochreous foci, one occupying the 
corpus striatum, the other the substance of a convolution. There 
existed no recent lesion capable of explaining the accidents which 
had determined death. 

I have as yet had no opportunity of following, day by day and at 
different periods of the day, the changes of central temperature in 
a case of apo;plectiform seizure supervening in a patient affected with 
disseminated sclerosis. Nevertheless, we can gather partial results 
from different cases, which leave no doubt that, even in this respect, 
matters proceed exactly in the same way in multilocular sclerosis, as 
in progressive general paralysis and in circumscribed lesions of the 
cerebral hemispheres. Thus, the patient whose history has been 
related by Herr Zenker was, towards the close of his life, taken with 
an apoplectiform attack, followed by hemiplegia of the right side. 
Now, on the day of the seizure, his pulse being at 136, the tempera- 
ture reached 39*6° C. (= lo^'^zS F.). Next day, the thermometer 
marked 40° C. (=104F.). The day after, the paralysis had ame- 
liorated and the temperature had fallen back to the physiological 
figure. In the case of the patient Nolle, narrated by M. L^o, an 
apoplectiform attack came on in the evening. Next morning 
early, the pulse numbered 144, and the temperature stood at 38*5 C. 
(= ioi'3 F.). This attack, the seventh that the patient had expe- 
rienced, was to be followed on the same night by death. In the 
case of N — , whose record was compiled in my wards by M. Joffroy, 
five hours merely after the invasion of an apoplectiform attack, within- 
complete loss of consciousness and general resolution of the members, 
the rectal temperature stood at 40*3° C. (= 104*54 F.), and the pulse 
at 120. Next day the apoplectiform symptoms were dissipated, and 
at the same time the pulse and the temperature had returned to 
what they were in the normal s^ate.^ 

If I have dwelt with some tenacity on the changes which the 
* *Soci6t^ de Biologic/ t. i, 5 s^rie, 1869-70, p. 145. 
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temperature of t!ie body presents, in the apoplectiform and epilepti- 
form seizures of general paralysis, and of some other cerebro- spinal 
affections, it is because, in my judgment, we find a characteristic 
therein which may, in certain cases, be profitably used in diagnosis. It 
is not necessary, I think, to enter into a long discussion in order 
to show how difficult it is, in presence of a patient who has just 
been stricken with apoplexy, accompanied or not by convulsions, to 
decide from the mere contemplation of external symptoms whether 
we have to deal with (rue apoplexy, resulting from the actual for- 
mation of a focus of cerebral hfemorrhage or of rainollissement, or 
whether, on the contrary, we liave before us a simple congestive 
attack. Well, an exHiDination of the central temperature would 
supply, in such cases, a decisive test. I have, in fact, demonstrated 
by repeated observations^ that in true apoplexy, especially when 
it depends upon cerebral hasmorrhage, the temperature constantly 
diminishes, some moments after the attack, and afterwards remains, 
generally for at least twenty-four hours, below the normal standard, 
even when intense and reiterated convulsive fits occur. Now, we 
have just seen that, in the so-called congestive attacks, the temper- 
ature, on the contrary, from the invasion of' the first symptoms, 
rises above the physiological standard and tends to become gradually 
more and more elevated during the whole continuance of the attack. 



Peuiods and Fokms ok Disseminated Sclerosis. 

Gentlemen, after having considered, one by one, the different 
elementswhich compose thesymptomatology of multilocular sclerosis 
where we have to deal with a complete case, one which has already 
arrived at an advanced stage of its evolution, — it is next proper to 
show, in a general view, liow these elements are grouped and arranged 
in the difi'erent phases and forms of the disease. The afl^ectiou is, in 
truth, far from presenting itself clothed in all its attributes, at every 
epoch of its course. At the outset it may be constituted by the union 
of two or three symptoms only ; and, besides, there are cases where 

' Charcot, "Notesur ) a temperature des parties centrales dans I'apopleiie li^c 
i"t I'li^morrliagieoertibrale et anramoUisacniEDt du cerveau," in ' Comptes Rendtis 
des S&inoeB de la Socifit^ de Biologie,' t. iv, 46 afirie, 1867, p. 92. See also 
Charcot, 'Lemons but lit theraiomdtiie cljnique, publiees dans la Gazelle 
iebioBiadaire,' 1869, pp. 324, 742, Sai ; Bouraeville, ' l^tudes cliniques et 
thermomfittiiiuea sor lea Maliidies du Sjsl&me Netseus,' Purls, 1870-73. 
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the symptomatic series remains incomplete until the fatal end. Now, 
it is, especially, when the disease is yet at an early stage, or when 
it assumes an imperfect form, that it is important to know how to 
recognise it by the slightest indicia. 

I have proposed to establish three periods in the progressive 
development of the disease. The first extends from the moment 
when the first symptoms appear to the epoch when the spasmodic 
rigidity of the members reduces the patient to almost absolute impo- 
tence. The second comprises the space, usually of considerable 
length, during which the patient, confined to bed, or barely able to 
take a few steps about the room, still preserves the integrity of his 
organic functions. The third commences at the moment when, all 
the symptoms of the disease becoming simultaneously aggravated, 
the functions of nutrition sufi'er in a manifest manner. We will 
take occasion, as regards this ultimate period, to notice the disorders 
which, in the common order of things, mark the last phase of the 
disease and accelerate its fatal termination. 

I. 

First period. — The mode of invasion and of concatenation of 
symptoms presents certain varieties which deserve to be pointed out 
to your notice. 

Sometimes, the drama is begun by the cephalic symptoms. Thus, 
the patients commence by complaining of habitual giddiness, and 
more or less transient diplopia ; little by little, difficulty of enuncia- 
tion, and^ finally nystagmus, show themselves. The union of these 
symptoms would already constitute a sufficiently characteristic group, 
one which, even if tremor provoked by movement and paresis of the 
limbs were not superadded, should of itself enable us to establish a 
diagnosis, on strong probabilities. 

But such is not the most common mode of invasion. Generally, 
the spinal phenomena first reveal themselves, and so common is this 
circumstance that during many months — nay, even for years — the 
patients*may present no symptoms other than an enfeeblement, a 
more or less marked paresis of the lower extremities, displaying a 
tendency to become aggravated, in a slowly progressive manner, and 
to extend to the upper extremities. In such a case, the position of 
the clinical observer is necessarily an extremely difficult one. For, 
in short, paresis of the lower limbs is a somewhat trite symptom, 
one common to a crowd of different diseases ; still, it shows itself in 
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multiloCQlar sclerosis, as jou remember, with some peculiar features 
which may indicate the right path to follow. Thus, however marked 
it may be — setting aside exceptional cases where the lesion predomi- 
nates in the posterior columns — it is not accompanied by any trouble 
■of sensibility, nor by any perceptible disorder of nutrition in the 
muscular masses. Add to this that, as a rule, there is no functional 
derangement of bladder or rectum. Finally, it is not rare to meet 
with remissions, and even with complete intermissions, which give 
rise to hopes of a decided cure.' But it is clear that these 
indicia, even with the aid of all the others, only supply very 
vague data. Certainty can hardly be secured unless the peculiar 
tremor, or some of the cephalic symptoms, are superadded to the 
spinal symptoms. 

Hitherto, gentlemen, I have shown you the invasion and ulterior 
concatenation of accidents as slow and progressing in a uniform 
manner. That, in fact, is by far the most usual case; but it i> 
important you should know that, in certain exceptional cir- 
cumstances, the disease may set in suddenly and unespectedly, or 
after a few prehminary symptoms, of little significance. 

Thus, vertigo and diplopia having suddenly shown themselves, 
paresis and titubation may follow in a few days, so that the disease 
is thus, as it were, immediately established. This, to take one case 
amongst several, is what happened as regards the young woman 
named Vinch — , whom some of you may have seen in our wards. 

Sometimes the beginning is marked, as in the case of one of 

* In our memoir, we SQmmarised a certain number of cases ill wtuch 
remissions were found so complete as to enable tbe patients, who had been 
paralysed, to rosume their occupations. (See he. cit,, obs. iv, ix, x, xi, &c.) 
In an observation recorded by M. Vulpian, wiiieb we also quoted (p, 139), 
there was a series of alternate ameliotaliona and aggravations. We sball 
briefly indicate them : 

When the disease was still recent, tbere supervened, after an attack of 
smallpox, a quasi- complete recovery. This improvement lasted for tlirea 
years. At the end ofthat time, the mensea were suppressed ; new, but slight, 
symptoms showed themselves, which disappeared on restoration of the cata- 
menia. Two years after, the patient had an attack of jaundice, followed bj 
new symptoms. These improved, but on bronchitis supervening, tbe paresis of 
the limbs re-appeared iu a more marked form, and, after succcssire remissions 
and recrudescences, became permanent. 

Sometimes the remission is incomplete, and only affects ccrtaia symptoms, 
particularly incontinence of urine ani) of fieces. In a patient, whose case wai 
noted by Herr Baerwinkel, there was also a brief remiaaion. (B.) 
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Valentiner's patients, by an abrupt invasion of paresis in one of the 
lower extremities ; or again, as occurred in M. L^o^s case and in that 
of one of my patients, whose history M. Vulpian has related,^ the 
invasion is inaugurated by an apoplectiform attack, preceded for 
some days or weeks, by vertigo and cephalalgia, and followed by 
temporary hemiplegia. 

Finally, gentlemen, there is yet another variety, to which I must 
call your attention, where the invasion is marked by an affection whicL 
is mostly regarded as foreign to the principal disease, although it is, 
in my opinion, intimately bound up with it, on the contrary, by a Knk 
not recognised until now. I allude to the gastric or gastralgie 
crises, whichever you please to call them, that are occasionally very 
severe, and are accompanied by lypothymia, by repeated vomiting, &c. 
These crises have often opened the drama, and been quickly fol- 
lowed by the usual symptoms of multilocular sclerosis; it is not 
rare, also, to find them several times recurring and intermingling, 
with these symptoms, during the early stage of the disease. Of this 
class, a case reported by M. Liouville ^ and that related by Herr 
Zenke furnish good examples. These accidents are all the more 
worthy of notice inasmuch as we shall find them again, with nearly 
the same characters, in other forms of sclerosis of the spinal cord^. 
and particularly in fasciculated posterior sclerosis {locomotor 
ataxia), but chiefly in its initial phases. In such a case, these 
gastric crises, coinciding or alternating with the fulgurant pains of 
the limbs, may actually be, along with diplopia and perhaps a little 
titubation when the eyes are closed, the only symptoms of the dis- 
ease in question, whose true nature is then too often misunderstood.^ 
These same gastric crises are found, as my friend Dr. Duchenne (de 
Boulogne) and I have observed, in the form of subacute or chronic^ 
central myelitis, which reproduces the symptoms of general spinal 
paralysis. But I do not wish to delay any longer on this subject, 
which I intend soon to resume and to discuss in detail, as its 
importance deserves. 

^ Vulpian, ** Note sur la Sclerose en Plaques de la Moelle J^piniere," Obs. ii, 
'M^moires de la Society M^dicale des Hopitaux,' 1869. 

* * M6moires de la Soci^t^ de Biologic/ 5c s^rie, t. i, p. 107, Paris, 1870. 

' See what M. Charcot has said, in reference to this subject, in his lectures 
delivered at La Salpetriere in 1868 (Dubois, 'Etude sur quelques points de- 
Tataxie locomotrice,' Paris, 1868, "Des crises gastriques," p. 56; 'Lepons sur 
les anomalies de Tataxie locomotrice,' 1873, lepon ii, p. 32). 



II. 

Seeoiid period. — In general, from the close of the first period, 
raultilocular sclerosis shows itself arrayed in most of the ajmptoms 
which characterise it. These symptoms become aggravated and 
intensified during the second period, and spasmodic contraction of the 
limbs is superadded, either with or without the accompaniment of 
spinal epilepsy, in consequence o£ which the patients who, nntQ then, 
ifldbeeu able to walk or hobble.with more or less difficulty, are thence- 
forth rendered almost qaite powerlesa, and definitely confined to their 
rooms or beds. The contracture which marks the commencement 
of this period is almost always a. very tardy symptom; it seldom 
shows itself till two, fouFj or even six years after the appearance of 
the first accidents of mutilocular sclerosis. 



III. 

TAirii period. — The commencement of this final period is marked, 
as I mentioned to you, by the progressive enfeeblement of the 
organic functions ; inappetency becomes habitual, diarrhcea frequent, 
and soon a general emaciation supervenes which grows more and more 
evident.! At the same, time, there ensues an aggravation of all the 
symptoms proper to this disease, the obnubilation of the intehect 
proceeds even to ilementia, the difficulty of enunciation is carried to 
its extreme, and the patient can only utter an unintelligible grunting ; 
then the sphincters become paralysed, and it is not rare to find the 
mucous coat of the bladder affected with ulcerous inflammation. 
Then, on the sacral region and on all points of the lower limbs sub- 
mitted to proloDged pressure, eschars appear which occasionally 
assume enormous dimensions, and, consecutively, comes the whole 
series of accidents which depend on this complication, purulent 
burrowing sores {/usees), purulent or putrid poisoning, &c. Death 
follows without delay. 

' At tbis period of Uie disease, eapeciallj, we notice tlie supervention 
of disorders which may, perhaps, be classed amOEg tropliic troubles. Such 
are^i"., softening o[ tlie vertebrte, of the trochanters, of the head uf 
"the tibia, of the bones of the tarsus, Sc. (Bourneville et Gu^rard, loe. eil., 
cas du Dooteur Pennock, p. 83) ; 2°, a cyphosis and (right) acoliosia, 
mentioned in one of Friedreich's cases (B. et G., Ion. cil., pp. 313 and 214) ; 
3"., an aHiiaion of liquid into the two femoro-tibial articulations (Oba, de JI. 
Mdherbe). (B.) 
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In most cases the patient's existence may be abridged by some in- 
tercurrent disease ;^ pneumonia, caseous phthisis, and dysentery may 
be numbered amongst the most frequent of these terminal affections.^ 

' In the cases which have since been published we, most usually, find the 
terminal diseases indicated by M. Charcot. It follows from the statistics 
we have collected that pulmonary diseases (pneumonia, purulent pleurisy, 
tubercular phthisis) are by far the most prominent. We should also mention 
the occurrence of acute bedsore^ of pyelo-cystitis (one case), and of cedema 
glottidis (one case). (B.) 

^ In this manner, the patient Yauthier (the subject of the preceding lecture) 
succumbed, and the patient Bezot, who long occupied bed No. lo, Salle St. 
Luc. We shall rapidly summarise the principal facts of their clinical histor^f : 

I. Yauth — (Josephine C), was admitted March 21st, 1867, to M. Yulpian's 
wards, and died January 7th, 1871 (aged thirty-two), in M. Charcot's charge. 
From fourteen to twenty-one years of age, she suffered from vertigo followed 
by vomiting. Pregnancy, at twenty-one, put an end to vomiting. Disseminated 
sclerosis showed itself at the age of twenty-three years six months : weakness of 
the lumbar region, very great fatigue of the lower limbs, lancinating pain in the 
right leg, enfeeblement of the sight, diplopia. At twenty-five years, feeble- 
ness of the arms, which are occasionally affected by pains. 

1867, — Ny^t^gmus, diplopia. Integrity of the muscular masses, loss of 
idea of position as regards lower limbs. Paresis and tremor of the upper 
extremities. Tactual sensibility largely lost everywhere. Momentary improve- 
ment under nitrate of silver. 

1868. — ^The patient can no longer stand erect; the symptoms are more 
marked on the right side than on the left; the tremor of the upper ex- 
tremities has augmented. Frequent fulgurant pains, especially in the left 
half of the face. Fits of giddiness coming on at close intervals. Nystagmus 
more marked. In May, M. Yulpian administered two pills of 0*025 gram, 
(or nearly ^ grain) of extract of Calabar Bean. Soon after, a fit of weakness, 
tremor exaggerated, cold sweats, pallor of the face (these phenomena are^ 
perhaps, due to the Calabar Bean). From July, three pills of Calabar Bean. 
In November, M. Yulpian suppresses the Calabar Bean, and as incontinence of 
urine has latterly supervened, he prescribes Ihree pills of 0*03 gram, (or nearly 
i grain) of extract of Belladonna. The incontinence of urine, after presenting^ 
some transient improvements, ceased altogether in the course of December. 

1870 (January). — Psychic disorders (see ante, p. 195). In the course 
of this year the symptoms noted augmented in severity; and, besides,, 
symptoms of bulbar paralysis made their appearance. These became rather 
rapidly worse, and the patient died, as it were asphyxiated, Feb. 7th, 187 1. 

Autopsy. — Numerous sclerosed patches found to exist in the brain and spinal 
cord. On account of the ataxic symptoms presented by the patient, the lesions 
of the spinal axis deserve mention. There were sclerosed patches throughout 
the whole length of the lateral columns. As to the posterior columns, they are 
affected nearly throughout, but, principally, from the lower extremity of the 
dorsal region upwards. Fig. 15 represents the lesions observed on a section 
taken from the upper part of the lumbar region. At this level the posterior 
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I have reserved for special meDtion the appearance of soma 
symptoms of bulbar paraij/ti-i, because they may, by an abrupt kg- 

columns are completely iovided ifig. 15, r), but especMj affected in the mid- 
region. Tlie lateral columiis are comparatively less injured. 




Fie. 15.— Eepresentation oF tlio Icsiooa observed oil a aeolion talten from titi 
uppermost portion of tiie luniliur region. Tbo posterior ooluriiu) art 
invaded tlirougliout ttieir brciiiltli, and the lesion prodomiiiiitea in tlieir 
middle region. 

U.Bez— (PaulioG). aged Ihictj-five, cliild's nurac, admitted Feb, 17th 
into M. CharcDl's tvards. To the ordinary aymptoniB of diiaomiiintcd soleroili 
were added, about the montli of May, dy9)in<Ba and dyspliagia. Tliu dilUaiilty 
of deglutition compelled tbo patient to eal very blowly, Itolurii o! food, 
tlirongh the nasal orifices, was not observed until near the end. The pulient 
died of asphyxia, June latb, uithout any rillos having bccii noticed In Iha 
lungs. 

Autopsy. — Scleroiied patcli on the ciiiasma of the optic norvei, invading tlie 
tractuB opticus. Sclerosed patch in tlie veotricleH ajid in the oetitrurn ovale. 
Id b section made a centimetre above the inferior border of the protuherniitin 
annularis, on a level with the apparent origin of the trifacial nerve, a liu'ge 
and irregular patch of scleroaia is found (lig. 16, b' b'). 




IiG, IG,— a, Pneuraogaitric ; b, tmall Bclcnwcd patch ; A', iargc acleroscil paleh. 
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gravation, precipitate the course of events, and induce the fatal 
termination, even before the manifestation of the phenomena of the 
final period. Contemporaneously with increased difficulty of utter- 
ance, there appears a difficulty of deglutition which, though tran- 
sient at first, soon becomes permanent. Then, from time to time, 
paroxysms of dyspnoea show themselves, of less or more gravity, and 
death may supervene during one of these fits. I have recently 
observed two oases which terminated in this manner. On a post- 
mortem examination it was seen, in both these cases, that a patch of 
sclerosis had invaded the floor of the fourth ventricle, where it 
enveloped the originating nuclei of most of the bulbar nerves.' 

After the details which I have laid before you, it seems useless to 
undertaJte the particular description of the different forms which 
multilocular sclerosis maj assume. The cerebral and ipinal forms 
correspond to an incomplete invasion of the nervous centres by the 
sclerosis ; it is, if you like, the disease arrested in its development, 
in its process either of ascent or of descent. The symptomatic 
series is, therefore, as it were, curtailed j but the symptoms, con- 
sidered singly, are not modified. The first, or cerebral, form is very 
rare; the second, or spinal, is, on the contrary, very frequent; but, on 
the whole, the cerebrospinal form constitutes the normal type, that 
which we most often meet with, in practice. 

Cerebro- spinal multilocular sclerosis completes, generally speak- 
ing, its whole evolution in the space of from six to eight years ; ^ 

Another tmnsverse sectioD, correspondini; to the middle part of the cor- 
pora olivaria, reveals another patch of sclerosia (fig. 17 c) apparently in- 
Tolving the pneamogastric (fij;. 17 a). Microscopic examination of the 
neiTes showed tlie existence of aumerous fatt; degenerated tubes in the 
bjpoglossal necre, and traces of irritation in Sch<xaiiii'a fihealh in the pneamo- 
gastric nerve. As to the other organs, and particnlarj; the phorjnx, the 
laryni, and the lungs, they vere all hcelthj. 




fiG. 17. — a, Fnenmogaatric nerve; b, hj^poglossal nerve; c, sclerosed patch. 

< It is rather diScnlt, at present, to ascertain the mean duration of dis- 

leminated sclerosis. In a first collection (Boameville et Gn^nird, loe. eil.. 
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this establishes another coutrast between it and paralysis i^tans, 
the normal duration of which ia much longer. The spinal form 
usually gives the most lengthy respite j it may not terminate its 
course for a space of twcTity years, or even longer stiil.^ 

pATHOLORICAt. PHYSIOLOGY; ErtOLOGY ; PkOCNOSIS, AND 

Treatment, 

lu order to conclude this study, gentlemen, it remains for me to 
discuss the pathological pliysiology, the etiology, and finaUy the 
therapeutical treatment of multilocular sclerosis of the nervous 
centres. Unfortunately, the facts and documents which refer to 
these different subjects are few in number, and as yet mostly im- 
perfect, so that I shall be compelled to confine myself to a few sum- 
mary observations. 

A, The cause of the very siugular mode of arrangement under which 
the sclerosed islets are distributed in difTerent parts of the central ner- 
vous system, is, at present, completely unknown to us. Herr Riud- 
fleisch has stated that the atartiug-point for the formation of sclerosed 
foci resides in the vascular system. According to him, the inflamma- 
tion of the walls of the smaller vessels, always to be met with in the 
centre of foci during the process of formation, would be the initial 
fact ; from this central point the irritation is propagated to the reti- 
culum of the neuroglia, whence it radiates in all directions. It is 
evident, however, that this explanation only sets the difficulty a little 
farther back. £esidesj this predominant part accorcled to vessels in 
the evolution of the morbid process is anything but demonstrated. 
I am even very much disposed to believe, judging from my own 

p. 148), comprising seventeen cases, ire found a mean of Trom ciglit to ten 
jears. In another, inclnding thirteen new cases, we found a mean of seven 
and a l)!ilf years. Tlie minimum of the duration of the disease was one year 
(oasE of M. Malherbo, in ' Journal de Mudecinc de I'Oaest,' iSjo, p. 168, and 
Buachwald, "Ueber Multiple Slclerose des Hims und Rndtenmatis," ia 
' Dcutsches Archiv fiir Klin. Medicin,' c. x, fas. iv und t, p. ^78, 1872). The 
maiiinum is fronisixteen to serenteen jeara. (B.) 

' lu three cases of disseminated sclerosis, witli predominance of lesions of 
the posterior columns, the disease lasted fourteen, twenty-one, and twenty- 
eight years, [Bournavilla, ' Nouvelle fitude sur qnelques points de la scl^roao 
en plaques diaa^minfes,' 1861).) 

' Bindfleisch, "Histol, Detail za der Graneo Degeneration von Gehirn und 
Ruckeninarka " (' Virchow's Arobiv,' 1863, t. iivi, p. 474). 
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observations, that the alterations of vascular tissue and those of the 
recticulum advance side by side in parallel lines, without acting re- 
ciprocally on each other. Be this as it may, the question arises 
whether, if the position of the sclerosed islets, in the different por- 
tions of the nervous system, be given, we can deduce therefrom the 
production of phenomena which, in their totality, constitute the 
symptomatology of disseminated sclerosis ? This is, at least to some 
extent, possible. We have already shown you that the motor inco- 
ordination, the loss of sense of position, and the fulgurant pains 
which are found in a certain number of cases, may, in such cases, be 
attributed to the sclerous invasion of the posterior columns of the 
cord for a certain altitude. On the other hand, the customary pre- 
dominance of sclerosed patches along the course of the antero-lateral 
columns accounts, as I shall soon demonstrate to you, for the almost 
constant existence of the paresis or of the paralysis of the limbs, which 
is sooner or later followed by permanent contracture. The nystag- 
mus and the difficulty of enunciation are correlated with the habi- 
tual localisation of nodules in the substance of the protuberantia 
annularis and the bulbus rachidicus. But there are a large num- 
ber of other symptoms, the interpretation of which presents much 
greater difficulty. Such, for instance, is the peculiar tremor 
which is manifested during certain attitudes of the body, and in the 
execution of intentional movements. I have expressed the opinion 
that the long persistence of the axis-cylinders, deprived of medullary 
sheathing, in the midst of the foci of sclerosis, probably plays an im- 
portant part here. The transmission of voluntary impulses would 
still proceed by means of the denuded axis-cylinders, but it would 
be carried on irregularly, in a broken or jerky manner, and would 
thue produce the oscillations which disturb the due execution of 
voluntary movements. 

This resistance of the axis-cylinders is certainly not a phenomenon 
exclusively pertaining to multilocular induration; but it is here mani- 
fested in a more marked manner than in other forms of sclerosis of 
the nervous centres. It may also be quoted, I think, to account for 
the slowness with which the paretic symptoms advance in dis- 
seminated sclerosis, and for the long space of time which elapses 
before they give place to complete paralysis and permanent con- 
tracture. 

B. What is known in reference to the conditions that preside over 
the development of disseminated sclerosis comes to very little. It 
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seems, liowever, to be established at present, that the disease is far i 
more common in females than in males. Thus, of all the instances 
which I collectecl in my first treatise, only three or four related 
to men. The cases which have since been published have not 
modified this result in any perceptible manner. Adding to the 
eighteen cases which are mentioned in the monograph of MM. 
Bourueville and Guerard, sixteen new cases, we get a total of thirty- 
four cases, of which nine relate to males, and twenty-five to 
females. 

Judging from the same records, it follows that this is a disease of 1 
youth, or of the first half of adult age. It has been observed in 
patients aged fourteen, fifteen, and seventeen years,i hut it seems 
most frequently to set in between twenty-five and thirty years. It 
rarely makes its appearance after thirty. On the other hand, forty 
years seem to be the ultimate limit of life for patients affected by ' 
disseminated sclerosis. 

With respect to the influence of hereditary predisposition, we 
have only one case to mention in which it seems to have played a 
certain part. This example has been communicated to us by Dr. 
Duchenne {de Boulogne). 

In the pathological antecedents of the patients themselves we 
generally find nothing but vague indicia. Hysteria was p 
some cases, but in most we only fijid mention made of ill-determined 
neuropathies, occasional hemicrania, or neuralgias.^ 

' la a work by M. Leubli (" Uebcr multiple inselformig Sklerose der 
Geliirns und Rnckenniarks," in ' Deutsches Arehiv,' 8 Bd,, i heft, 1870, p 
14) we find the record o( tlie case of a child who presented the first sjmptomi 
of disseminated sclerosis at tbc age of seven years. She died aged fourteen 
years and six months. Summary ; slight nystaginus ; right facial paralysis ; 
marked ataxia of the extremities, especially on the left side ; tremor of the 
head ; difficulty of utterance ; atrophy of the legs. Autopsi/ : sclerosis of the 
pons Varolii and annexes, almost general ou the right, disseminated on the left. 
The cerebrum and cerebellum present, in their cortical layers, a double degene- 
ration, whitish -yellow, or steel-grej, partly diffused, partly disseminated in 
patches. In the cord, and priocipally in the medulla oblongata, the sclerosis 
occupies, firstly, the posterior columns, nest the lateral columns, and finally 
the anterior columns. (B.) 

~ There is, however, an etiological cause which deserves mention, namely, 
the influence of certain acute diseases on the development of sclerosis. The 
following facts are given in support of this assertion : 

1°. In a case given by Erbstein (' Deutsche Archiv fiir Klinische Medinin,' 
1. 1, fasc. 6, p, 596) disseminated sclerosis set in during convalescence from 
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Amongst occasional causes, we frequently find mention made of 
ihe prolonged action of moist cold.^ In one case, the first symptoms 
are alleged to have appeared a short time after a fall. 

But the circumstances most commonly assigned as causes of 
-this disease, by patients, appertain to the moral order — long- 
continued grief or vexation, such, for instance, as may arise from 
illicit pregnancy, or the disagreeable annoyances and carking cares 
which a more or less false social position entails. This is often the 
case as regards certain female teachers. Having said so much with 
Tcspect to women,^ the question of male sufferers arises. These are, 
for the most part, persons who have lost caste, and who, thrown 
out of the general current, and too impressionable, are ill-provided 
with the means of maintaining what, in Darwin's theory, is called 
'the *' struggle for life." In short, the etiology is a somewhat 
trite one, such as may be met with again, as it were, at the begin- 
ning of all the chronic diseases of the central nervous system. 

C. The prognosis has hitherto been of the gloomiest. Shall it be 

typhoid fever. The patient, then, suffered from debility of the lower ex- 
tremities, and a difficulty of enunciation ; the words were scanded, and the 
pronunciation was somewhat indistinct and monotonous. 

2°. A patient in M. Charcot's charge, Nic — (Julie) noticed a certain degree 
K)f weakness in her lower limbs, on recovering from an attack of cholera. Some 
short time after, she had an attack of typhoid fever, after which the feebleness of 
her limbs augmented in a slow but continuous manner, to such an extent that 
she was soon obliged to use a cane. (A. Joffroy, ' Memoires de la Society 
de Biologic,' 1869, p. 146.) 

3°. In the case, recorded by MM. Fontaine and Liouville, it is mentioned 
that the first signs of sclerosis were preceded by copious bilious vomitings, 
which lasted from ten to fifteen days. (H. Liouville, in * Memoires de la 
Soci6t6 de Biologic,' 1869, p. 107.) 

4°. Finally, we will mention the case of a woman named Dr — (Hortense), 
in whom the first symptoms of disseminated sclerosis appeared soon after she 
had had a severe attack of smallpox. (B.) 

^ A patient, according to Herr Baerwinkel, experienced a difficulty in exe- 
cuting movements with the right leg, three days after having fallen into water. 
The action of moist cold has a reality in this case, because the patient allowed 
his wet clothes to dry upon him. (B.) 

2 The 'Lancet ' (1873, vol. i, p. 236) has published the summary of a case of 
disseminated sclerosis recorded by Dr. Moxon, at Guy's Hospital, in which 
we find the following causes mentioned — a, febrile disease, accompanied by 
diarrhoea, which lasted for several weeks ; It, a violent moral emotion experienced 
i)y the patient on seeing her husband in bed with another female. (B.) 
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always thus ? It is to be hoped that, when the disease has become 
better known, the physician will learn how to take advantage of 
that spontaneous tendency to remission which has been noticed in a 
great number of cases. Nor must it be overlooked that, at the 
present time, the real nature of the disease is not recognised until 
the lesions have become well marked, and are consequently but little- 
amenable to the influence of therapeutic agencies. 

D. After what precedes, need I detain you long over the ques- 
tion of treatment ? The time has not yet come when such a subject 
can be seriously considered. I can only tell you of some experi- 
ments which have been tried, the results of which, unfortunately, 
have not been very encouraging. 

Chloride of gold and phosphate of zinc appear to have rather 
exasperated than improved the symptoms. Strychnine has some- 
times caused cessation of the tremor, but its influence has always- 
been transient. The same is to be said of nitrate of silver. In 
several cases, which I have noted, it seems to have had a very favor- 
able influence over the tremor and the paresis of the limbs, but thi& 
influence was not of long duration. 

The exhibition of this drug is formally contra-indicated by 
the existence of permanent contracture, and especially of spinal 
epilepsy; its employment, in such cases, would almost certainly 
have the efi^ect of exasperating these symptoms. The hydropathic 
treatment seems to have produced a temporary amendment in one 
case ; in another, on the contrary, it completely failed. 

Arsenic, belladonna, ergot of rye, and bromide of potassium have 
been likewise administered, in disseminated sclerosis, without any 
marked benefit. The same may be said of faradisation and of gal- 
vanism. As regards the employment of the continued current, 
however, further experiments are required before we can form a 
definite judgment.^ 

^ Other drugs have also been employed, without better success than resulted 
from the use of those enumerated by M. Charcot. Such are, phosphorised oil, 
iodide of phosphetylamine, and Calabar Bean. Since the publication of the 
first edition of these Lectures several works or observations concerning dis- 
seminated sclerosis have appeared. As they only confirm the descriptions 
traced by M. Charcot, we confine ourselves to a simple catalogue. i°. Timal, 
" Etude sur quelques complications de la sclerose en plaques disseminees." 
These de Paris, 1873. 2° and 3°. H. Schiile, "Beitrag zur multiplen Sklerose 
des Gehims und Ruckenmarks," in * Deutsches Archiv fiir Klinische Medicin,' 
1870, Bd. vii, p. 259. " Weiterer Beitrag zur Him Ruckenmarks Sklerose '* 
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{ibid., 187 1, Bd. viii, p. 223). Baldwin, ** A Case of DifPased Cerebral Sclerosis " 
('Journal of Mental Science,' 1873, July, p. 304). 5°. Moxon, "Two Cases 
of insular Sclerosis of the Brain and Spinal Cord" ('The Lancet,' vol. i, 
p. 471, 609, 1875). 6°. Buzzard, ** Disseminated Cerebro-Spinal Sclerosis," 
(ibid., vol. i, p. 45). 7°. Moxon, "Eight Cases of Insular Sclerosis of the 
Brain and Spinal Cord " (* Guy's Hospital Reports/ 3rd series, t. xxi, London, 
1875). 
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LECTUEE IX. 

HYSTERICAL ISCHURIA. 

Summary. — Introduction, Hysterical ischuria. Differences which 
divide it from oliguria. General considerations. Supplementary 
vomiting. Historical sketch. Causes which have thrown doubt 
on the existence of hysterical ischuria. Distinction between 
calculous ischuria and hysterical ischuria. 

Case. Hysterical paralysis and contracture. Complete 
hemianesthesia. Hemiopia and achromatopsia. Ovarian 
hyperesthesia. Retention of urine. Tympanitis. Convulsive 
seizures; trismus. Manifestation of hystericalischuria. Pre- 
cautions taken to guard against error. Complete anuria. 
Uremic vomiting. Relation of the quantity of urine excreted to 
the vomited matter. Chemical analysis of vomited mattery 
urincy and blood. Suspension of phenomena. 

Re-appearance of hysterical ischuria. New results of chemical 
analyses. 

Serious nature of common anuria and of experimental 
anuria. Limit of the duration of accidents compatible with life. 
Influence of the evacuation of even a minute quantity of urine. 
Rapid appearance of symptoms in calculous ischuria ; their 
tardiness in hysterical ischuria, Innocuousness of symptoms 
in direct ratio with the quantity of urine secreted. Resistance 
to inanition in hysteria. 

Mechanism of hysterical ischuria. Imperfect supply of 
information in relation to this subject. 

Gentlemen, — It is my intention to resume and to complete, in 
our conferences of the present year, the series of studies which we 
undertook two years ago, and which were rudely interrupted by the 
painful events with which you are acquainted. 

At the epoch when we were forced to separate^ I was endeavouring, 

15 
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by the application of preliminary researches concerning trophic 
disorders dependent on nervous influence^ to show, as you may 
remember, that many affections of the muscular system, hitherto 
attributed to peripheral causes, are in reality subordinate to lesions 
occupying weU-defined regions of the grey matter of the spinal 
cord. 

This group of muscular affections, which I propose to call spinal 
myopathies, or myopathies of spinal origin, shall occupy our attention 
in a very special manner. I will also revert to the interesting group 
of sclerous affections of the spinal cord, and, amongst others, to 
that sclerosis which determines the symptomatic phenomena of pro* 
gressive locomotor ataxia.^ The subject is far from being exhausted, 
and I shall have occasion to point out, in reference to these dis- 
eases, many facts which are new, or which were previously but 
imperfectly known, and which the investigations conducted in this 
hospital have made clear. 

I intend also to treat of the several kinds di paraplegia? produced 
by slow compression of the cord, di chronic spinal meningitis, and of 
some diseases of the brain and spinal cord, the study of which has 
been hitherto greatly neglected. 

But before returning with you, gentlemen, to these arduous 
questions, I cannot resist the desire of taking immediate advantage 
of a number of very remarkable cases of hysteria which are, at pre- 
sent, assembled in our wards. It ia requisite to lay hold, without 
delay, on this fortunate circumstance, for, on account of the mobile 
character proper to the great neurosis I have named, the symptoms 
which are, to-day, manifest in a high development may, on the 
morrow, have completely vanished. 

Among these cases there is one especially deserving of attention, 
which shall form the object of our first conference ; it is, if I da 
not deceive myself, a legitimate example of a rare, an extremely 
rare affection, the very existence of which is disputed by most 
physicians. 

The study of exceptional cases, gentlemen, is not to be disdained. 
They are not always mere baits for vain curiosity. Many a time,, 
indeed, they supply the solution of difficult problems. In that 
respect they may be compared to those lost or erratic species which 

1 See " Le9ons sur les Maladies du Syst^me Nerveux," ae serie, fascicules 
2 eta. 
^ Charcot, loe, cit,, 2e serie, fasc. i. 
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the naturalist anxiously seeks for, because they show the mode of 
transitioE between different zooiogicai families, or enable him to 
unravel some knotty point of comparative anatomy or physiology. 

Hi/siencal isc/mria is the affection to which I allude. At the 
outset, I should explain to you the technical meaning of this designa- 
tion, which some of you now, probably, hear mentioned for the first 
time. 

A. Ischuria, stoppage of urine, — these terms, technically 
considered, signify the same tiling. Hysterical ischuria has, how- 
ever, a more restricted meaning. 

There is no question here of a simple retention of urine in the 
bladder- — that is a hackneyed fact in hysteria. You know that very 
commonly the use of the catheter, in such cases, may need to be 
continued for months^ nay years; but then the urine withdrawn 
from the bladder is abundant in quantity, or, at all events, the 
amount is not far removed from the normal standard. 

In the ischuria of hysterical patients the obstruction is situated 
neither in the urethra nor in the bladder. It lies higher uji, either 
in the ureters or in the kidneys themselves, or still more remotely. 
But that is a point which yet remains to be decided. The principal 
fact is this, namely, the quantity of urine secret«d in the twenty- 
four hours and withdrawn by the catheter {for hysterical ischuria is 
almost always complicated by urethral retention), this quantity, I 
repeat, is remarkably under the normal amount. It is even frequently 
reduced to zero, and during several days there is, in fact, absolute 
suppression of urine. 

B. It is proper, in this relation, to establish specific categories. 
Oliguria, or even total suppression ofuHne, may be only a tmnsient 
phenomenon in hysterical cases, and one, as Dr. Laycock has rightly 
remarked, which may frequently occur unnoticed. Thus, we oc- 
casionally observe in hysterical patients, especially at the catamenial 
periods, a complete suppression of urine which does not last more than 
from twenty-four to thirty-six hours. There may, perhaps, be some 
feeling of uneasiness experienced, and the pulse may be quickened; 
but, after a short time, a few spoonfuls of urine are expelled and the 
normal state is restored.^ 

The cases upon which I would fix your attention are very different 
from those to which I have just referred. They present hysterical 

' Laycock, 'A Treatise on the Nervous Diseases ot Women,' London, 
1840, p. 239. 
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ischuria at its maximum of development when it has assumed the 
character of a permanent symptom. During the lapse of several 
successive days^ of weeks, and of months^ the quantity of urine 
rendered, in the twenty-four hours, may be quite insignificant 
in amount or almost nil. Occasionally even, there is complete sup- 
pression of urine during a series of several days. 

When matters take this turn there is' superadded, as it were of 
necessity, another phenomenon which may be called the complement 
of the first ; I mean repeated vomitings, which take place daily and 
even several times a day, so long as the ischuria continues. The 
ejected matter occasionally, it is said, presents the appearance and 
exhales the odour of urine. It is certain that chemical analysis 
has, in two or three cases, detected in this vomited matter tie presence 
of a certain quantity of urea. 

To sum up, gentlemen, hysterical ischuria ofi^ers, in the human 
species, a more or less exact reproduction of some of the symptoms 
observed in animals, in cases of nephrotomy or of obliteration of 
the ureters by ligature. 

The experiments of Prevost and Dumas, and particularly those of 
MM. Claude Bernard and Barreswill, teach us, as you are aware, 
that, after these mutilations, a vicarious elimination is efi^ected by 
means of the intestine. In the matter so eliminated, there have been 
found, according to some observers, carbonate of ammonia resulting 
from the decomposition of the urea (Claude Bernard), and, according 
to others, urea itself has been detected (Munck). However this may 
be, so long as the elimination is effected, the animals seem to suflTer 
little inconvenience, and it is only when they become enfeebled and 
the supplementary excretion ceases, that grave phenomena present 
themselves which soon occasion death. 

You perceive the analogies and, at the same glance, are struck by 
the contrast. Cerebral symptoms inevitably occur, at a given moment, 
in cases of experiments practised on animals, whilst in hy^erica 
patients the alternation between renal excretion and vicarious ex- 
cretion may continue for weeks and months, without any visible 
disturbance of the general health ever resulting. But I do not 
wish at present to delay upon this point, to which I will hereafter 
return. 
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Such, gentlemen, is hjsterical ischuria, at least in its essential 
character, according to the few authors who have acknowledged its 
existence; for, I repeat, the reality of this disorder has been dis- 
puted. You will not fiud it mentioned in any of the recent works 
or articles on hysteria, not even in the most complete and most 
justly esteemed amongst them. There is no mention whatever of 
it, for instance, in the great work of M. Briquet. In short, of con- 
temporary authors. Dr. T. Lajcock, Professor in the University of 
Edinburgh, is, perhaps, the only pathologist who, in his writings, 
has given domicile to hysterical ischuria. After devoting to this 
question a series of articles,^ in which he relates two original cases, 
Dr. Laycock returns to the subject in his well-known work on the 
'Nervous Diseases of Women' {1840). Everywhere else, if hys- 
terical ischuria be mentioned, it receives but a passing notice by 
way of reference, and not without an ironical allusion to those 
observers who have been so simple as to gravely accept this 
" pretended symptom." 

On the other hand, it is not uninteresting to note that the physio- 
logists, Haller first, then Carpenter, and Claude Bernard (these, 
however, without affirming anything), have shown themselves, in 
reference to this subject, far less sceptical than were such 
physicians as Prout and B. "Willis. 

Until recently, I shared the almost general incredulity which pre- 
vailed in reference to hysterical ischuria, being, indeed, prepossessed 
by the teachings of my master, Rayer, who never lost an opportunity 
of expatiating lengthily on the various deceptions of which hys- 
terical patients are guilty. And iie did not hesitate to confess that 
he, who was himself a sagacious and very keen observer, had often 
nearly fallen a victim to their strategy. Latterly, my opinions 
have been somewhat modified in presence of the case to which I shall 
shortly invite your attention. 

Before placing you in a position to judge for yourselves whether 
or not my conversion has been too precipitate, let us investigate the 
principal reasons why certain authors pass over hysterical ischuria iu 
silence, whilst others only mention its name in order to relegate it 
amongst the number of chimeras. 

' 'The Edinburgh Medical aod Surg icalJo urn al/ 1838. 
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1°. In the first place, it must be remarked that hysterical ischuria 
is a rare phenomenon^ at least in its very marked form^ for it is 
possible, as we have already said, that slight cases many often be 
overlooked. 

a. Thus, Dr. Laycock, who searched everywhere, could not col- 
lect more than twenty-seven cases, only two of which came under 
his own observation. 

b. Let us add that a somewhat rigorous criticism would, most 
certainly, reduce this number still further. Most of the cases are 
old ones, dating as they do from the sixteenth and seventeenth cen- 
turies, and they do not offer those notes of exactness which we re- 
quire at the present period. Others are manifest impostures. Who 
could be got to beUeve, for instance, that -a woman could, in twenty- 
four hours, render through the ear half a gallon of a fluid which, 
on being analysed, was found to contain urea ? And that is not all. 
This very woman is stated to have, at the same time, ejected a similar 
fluid by the navel — ^' spirted out" is the term employed by the author 
of the report. Yet all these details, and many others besides, are 
recorded, with the utmost gravity, in the ^ American Journal of 
Medical Sciences^ (i8:z8). Permit me, I beg of you, to pass in 
silence over the name of the physician who made himself re- 
sponsible for this case. 

:z°. This leads me to say a word on simulation. You will meet 
with it at every step in the history of hysteria, and one finds him- 
self sometimes admiring the amazing craft, sagacity, and persever- 
ance which women, under the influence of this great neurosis, will 
put in play for the purposes of deception — especially when a 
physician is to be the victim. As to the case in point, however, it 
does not seem to me demonstrated that the erratic ^aruria of hysteria 
has ever been wholly simulated and, as it were, created by these 
patients. On the other hand, it is incontestable that, in a multitude 
of cases, they have taken pleasure in distorting, by exaggerations, 
the principal circumstances of their disorder, in order to make them 
appear extraordinary and wonderful. 

The following is the general sequence of things * Anuria or 
ischuria, with vomiting, exists alone for a certain time, and the 
phenomenon is consequently reduced to its simplest form. Soon, 
however (especially if the symptoms seem to excite the interest 
and curiosity of the physicians), pure urine will be thrown up in 
considerable quantity ; it will issue from the ears, the navel, the 
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eyes, and even from the nose, as we read in the account given 
by the American journal. I'iually, if the wonder of the observers 
be extremely excited, there wiU probably be vomiting of fsecal 
matters. 

Amongst this class of cases, that which in France attained most 
notoriety was the case of a patient named Josephine Rouher, who, 
lor over fifteen mouths, was a prominent personage in the clinical 
wards of Professor Lecoux. This happened about the year iSio. 
The patient had first presented the symptoms of simple ischuria 
with erratic paruria. Nysten, who records the case, analysed the 
vomited matters and detected the presence of urea. Shortly after, 
there came a flow of urine from the navel, the ears, the eyes, the 
nipples, and linallj an evacuation of ffecal matters from the mouth. 
You see, gentlemen, that the sequence is always the same, whatever 
be the country or century in which the observations were taken. 
The fraud was discovered by Boyer. It was found that the 
use of a strait waistcoat caused cessation of the extraordinary 
phenomena, and some hard feecal pellets were discovered, stored 
away in the patient's bed ready for use. Unfortunately, Nysten 
had just published his ' Recherches de Physiologic et de Chimie 
Pathologiques.' It was necessary to make honorable reparation. A 
note was accordingly inserted in the ' Journal General de M^decine/ 
and another was appended to some copies of Nysten's book. 

In presence of these facts, must we conclude that all is im- 
posture in hysterical ischuria? I do not believe it, gentlemen, 
and I hope you will share my opinion when you shall have been 
made acquainted with all the peculiarities of my patient's history. 

There is another circumstance which is, also, well adapted to 
throw an unfavorable shadow upon accounts of cases of hysterical 
ischuria. It is this : — apart from hysteria, suppression of urine 
if it but persist beyond a few days, say three, or four, or five, is 
an exceedingly serious symptom, which almost necessarily termi- 
nates in death. 

Leaving aside those cases of anuria depending on an acute of 
chronic form of Bright's disease, which are too complex for admis- 
sion here, I will select as typical the calailous oblUeration of the 
ureters, supervening in persons previously in good health. In 
such cases, it has happened that sometimes one kidney has been 
reduced, through antecedent disease, to a fibrous husk filled with 
cysts, and consequently rendered incapable of fulfilling its function 
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of eliminating urine ; sometimes^ but more rarely^ both ureters are 
obliterated at once. It little matters^ in so far as our object is con- 
cerned, whether this obliteration be accompanied or not by the 
pains of nephritic colic. Now, HaKord/ Abercrombie, and all 
authors who have studied these cases agree in stating that if anuria 
persist beyond four or five days, comatose symptoms, with or 
without convulsions, inevitably appear and are soon followed by 
death. 

Life is prolonged a little if even a small quantity of urine can 
be rendered, but the final result is always the same. 

There is, however, the chapter of exceptions, which we should the 
less neglect, because we are taking advantage of some of its con- 
tents. The following exceptional cases are in the books : 

1°. In the case reported by Dr. Laing, of Fochabers, quoted by 
Eobert Willis,^ anuria lasted ten days, and recovery took place. 

2°. In the case of a patient of Dr. W. Roberts (of Manchester) 
somnolence did not supervene until the eighth day, four days 
before death.^ 

3**. The most remarkable example within my knowledge of 
prolongation of hfe, under such circumstances, is that which was 
recently published by Mr. Paget, in the 'Transactions of the 
Clinical Society of London.^^ Although there was absolute anuria, 
the comatose symptoms did not present themselves until the four- 
teenth day. On the fifteenth the patient passed a certain quantity 
of urine. There was, however, aggravation of symptoms, and the 
fatal termination took place on the twenty-third day. 

However it be, you observe that, just as happened in the case o£ 
experiments made on animals, here also the contrast is striking 
between calculous iscAuriay which almost certainly kills the patient, 
and hysterical ischuria^ which allows the patient to survive during 
long months without seriously disturbing the general health. We 
are thus placed in presence of a grave problem. Is it really in- 
soluble? This is a question which we purpose investigating 
at a future opportunity. 

^ * Medical Transactions/ published by the College of Physicians, t. vi^ 
1820. 

2 "Urinary Diseases/* London, 1838, p. 35. 

3 See account of this patient in Bourneville, "iStudes Clin, et Therm.," &c., 
p. 175 ; and Roberts in * Mouvement Medical,' 1871. 

* J. Paget, " Case of Suppression of Urine very slowly fatal." In * Trans- 
actions of Clinical Society of London,' t. ii, 1869. 




It is full time, geutlemeu, that we should enter upou a study of 
the clinical case which constitutes the basis of our conference. In 
the first place we must examine the groundwork to which our 
observations relate ; and, with this object in view, the best thing I 
can do is to show you the patientj and to point out before you the 
symptoms that are actually iu existence, amongst which you will 
discern the signs of an intense, inveterate hysteria, marked by a 
characteristic reunion oi permanent symptoms. 

Justine Etch — , born in the department of the Basses-Pyrenees, 
is forty years of age. She followed the profession of hospital nurse. 
She was admitted into this hospital of La Salpetriere in 1869, so 
that we can trace the progress of her malady during four years, 

What is her present condition ? That which first strikes you in 
reference to her is the vast contracture which affects the upper and 
lower limbs on the left side. This contracture, which ceases neither 
during natural sleep, nor during sleep induced by chloroform, unless 
the influence of this agent be pushed to an extreme, suddenly 
developed itself on the aoth March, 1870, after a severe hysterical 
fit. AVe should mention, however, that the arm had previously 
been quite paralysed, but flaccid, whilst the corresponding lower ex- 
tremity was already rigid. The latter circumstance, together with 
the rapidity with which the contracture made its appearance, autho- 
rised us in declaring, at the time, that no circumscribed cerebral 
lesion had occurred to cause the phenomena displayed. 

Another distinguishing feature which we find, in this patient, is 
the existence of complete kemianmsthenxa, which occupies both 
the contractured limbs and the left half of the face and body. Not 
only does this anfesthesia affect the external tegument, but it also 
extends to those portions of the mucous membrane and of the organs 
of sense situated on the left half of the body. Thus, with respect to- 
the faculty of sight, we note here the existence of hemiopia and of 
achromatopsia; this phenomenon was observed by Dr. Galezowski, 
under similar circumstances, and is one to which we shall again 

When developed to this extent, hemianassthesia gives us a group 
of symptoms which are almost specific ; I say almost, but not aho- 
lidely, specific, because we shall soon see that even coarse cerebral 
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lesions^ confined to certain portions of the encephalon^ may at 
least partially reproduce them. 

One other very important symptom is presented by Justine 
Etch — . This is a pain seated jnst above the left gioin. M. 
Briqnet has given this the name of calialgia^ and regards it as 
residing in the muscles. For my part, agreeing on this pdint with 
N^grier, Schutzenberger, and Piorry, I believe its source to be 
the ovary. Whatever be its exact seat, this pain, which I shall 
term ovarian hyper (Bsthesiay is to a certain extent pathognomonic. 
Pressure, which exasperates it, causes irradiated sensations of a 
perfectly special character. These sensations, springing from the 
ovarian region, successively attain: i°. the epigastrium; a°. 
the neck or throat, — manifesting themselves in these regions by a 
more or less considerable oppression, the well-known sensation of a 
ball or globe (globus hystericus) ^ — 3°. the head, where the irradia- 
tion is characterised by buzzing and whistling in the left ear, by 
cephalalgia with throbbings, which the patient compares to so many 
hammer-strokes on the left temple, and finally to an obnubilation 
of sight in the corresponding eye. I confine myself, for the moment, 
to a simple enumeration of these phenomena, which require a more 
minute description. 

Among the other symptoms, I must not forget to mention 
retention of urine and tympanitis, which also are permanent phe- 
nomena in this case. Finally, this woman is subject to special 
seizures, which are sometimes tetaniform, sometimes epileptiform, 
but which occasionally resemble the common hysterical type. Thus, 
this morning, you can perceive a symptom which dates from a 
seizure that took place two days ago. I refer to the trismus which 
has proved an obstacle to natural alimentation since that period. 

IV. 

The patient may now retire. We shall be able to relate more fully, 
in her absence, the other peculiarities of her history. It is a real 
Odyssey. Hence I shall be often compelled to abridge it, whilst 
taking care, however, to indicate the sequence of the accidents. 

The first fit of convulsions occurred in 1855. ^bat the circum- 
stances were we do not know. The account she gives is quite a ro- 
mance, a case of rape (?), — a tangled story, the accuracy of which it is 
difficult to ascertain. It is, however, certain that the seizure in 
question was apparently one of extreme violence; the patient fell 
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into the fiie, buming her £ioe, and jou h»ve notic^ tlve ind<Jibl<^ 
stigmata which were cau^ by that aocident. Dating iWm thai 
period, the fits have continued to show themsetves^ from time to timt^> 
with the same characters, but rather rarely, — about twice or Uirieo a 
year. 

Ten years kter, retention of urine appears* The pati^t has an 
attack of hemipl^a with fiacddity of the left side, after one of her 
usual fits, and is brought into &[» Las^gue's wards. 

Admitted the same year (1S69) to Ijh Salj)^trii'^re, we note — x"^. 
The existence of left hemiplegia, with flaccidity of the \\f[\tt and con- 
tracture of the lower extremity* a^* Hemianesthesia and achroma« 
topsia of the same side. The symptoms then presented by Justine 
Etch — are detailed in the theses of MM. IMot and Berger. 

In 1870 affairs remain much in the same state, only that a t\ew 
fit has been followed by contracture of the left arm ; and, at that timei 
(in 1870) I showed you this patient as supplying an example of the 
hemiplegic form of hysterical contracture.^ 

In the month of March, 1871, a fit is followed by flaccid hemi- 
plegia of the ri^At side. In a month's time, the flaccidity is replaced 
by contracture. In April, then, wo had under onr eyes as intrnsc a 
contracture of the four extremities as it is possible to conceive ; the 
contracture was absolute, persisting night and day, during slc'nping 
and waking, and even resisting the influence of sleep induced by 
chloroform, or only giving way before the highest dose. 

This woman was, therefore, you perceive, condemned to complete 
confinement in bed ; it was impossible for hrr to use her limbn. 
Better conditions could not be desired to render survoillntien nnny. 
I took care, moreover, to place near her two devoted patients, bod- 
ridden like herself, who were ready to reveal all if they should din- 
cover any trickery. I had there the best possible police, that of 
women over women, for you arc aware that if women enter 
into any plot among themselves they very seldom succeed. Iliin 
statement will, I believe, be sufficient to convince you, gmtlemen, 
that, during this first period, simulation was impossible. My friendM 
Professors Brown-S(;quard and Ilougct, who saw the pntiertt at 
this epoch, declared themselves satisfied with all the precauiioriM 
taken. 

^ The lecture referred to, which will be foaod further mt, was (irni ]mhMmi 
in the * Revue Photographique des H6pitaux de Pari*/ 1^71, p. io:\. Vkin 
xxY of the ' Bevue ' gives a portrait of this patient. 
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It now remains for us to show you how, in the midst of con- 
ditions so favorable to regular inspection, the phenomenon of 
ischuria was produced. 

The ischuria commenced in the month of April, 1871. Before 
this a woman employed in the hospital, who catheterised the patient, 
several times a day, had already noticed that the quantity of urine 
withdrawn was occasionally very minute, whilst at other times 
none was yielded for two or three days, or even more, nor were the 
sheets ever moistened. 

In addition to these symptoms, which persisted during May and 
June, vomiting soon appeared, and proceeded without effort or 
straining. I pretended, from the outset, to be nowise surprised at 
these occurrences, confining myself to directing that the patient 
should be discreetly watched both night and day. She was never, 
however, for a moment detected in any deception. 

Cast your eyes, I pray you, on these diagrams (Plates V, VI, and 
VII) which I place before you, and you can follow, in the several 
phases of their evolution, the accidents which have presented them- 
selves to our observation. The tabulation begins on the i6th July, 
1 87 1, when I caused the urines and vomited matter to be collected 
separately, day by day. It ceased in October of the same year 
(Plates V, VI). 

Prom the i6th to the 31st of July the quantity of vomited matter 
varied from 500 to 1750 centilitres, the daily average being one 
litre (or if pints nearly). The quantity of urine varied between 
o and 5 grammes ; the average in the twenty- four hours being v^o 
grammes (or about 38^ grains). During this period, there was 
absolute ischuria every second day. 

In August, the average amount of urine rendered was 3 grammes 
(or 46^ grains) ; that of vomited matter was one litre in the twenty- 
four hours. During the course of this month there was, on several 
occasions, complete anuria, lasting for several days. But, note 
that the total absence of urine never persisted beyond eleven days. 

Prom the ist to the 30th September, the average amount of 
vomited matter rose to a litre and a half (say 2^ pints) per day, 
whilst that of the urine remained at 2'^o grammes (Plate VI). 

There is one fact brought into prominence, on examination and 
comparison of the curves recorded on this table, namely, that the 
curve of the vomiting generally rises when that of the urine falls, 
and inversely. Owing to this state of alternate equilibrium there has 



beeu a tolerably fair balance maintaiued between the results of these 
two phenomeiia. 

What has been the general condition of the patient, as regards 
health, during this long period of four months which the investigation 
lasted? At no time have we remarked any disturbance of the 
general health worth noticing. The alimentation was, as you can 
readily understand, very limited ; the stomach rejected almost 
immediately, but irvithout fatigue (a characteristic of hysterical 
vomiting justly noted by Dr. H. Salter '), the greater portion of the 
food swallowed by the patient. Yet, notwithstanding these adverse 
conditions, nutrition scarcely suffered. This, indeed, is a fact well 
known, apart from anuria, in ca^es of uncontrollable hysterical 
vomiting. 

I had believed from the outset that the matter vomited by our 
patient must contain urea. The first investigations undertaken with 
a view to detect its presence were, however, fruitless ; then I requested 
the assistance of M. Grehant, whose competency in such matters is 
beyond a doubt. He most obligingly placed himself at our disposal. 

Twenty-two cnbic centimetres of urine collected on the sotJi of 
October, and representing the whole amount of urine rendered that 
day, gave, on analysis, O'ijij gramme (nearly 2^ grains}. On the 
nth October the total vomited matter, amounting to 1460 cubic 
centimetres, gave 3699 grammes {or %6\ grains) of urea. 

In order to determine if our patient's blood contained a greater 
proportion of urea than in the normal state, we decided to abstract 
a little of the venous fluid. In order to accomplish this operation 
it was necessary to induce sleep, on account of the obstacles pre- 
sented by the contraction of the members. The operation having 
been accomplished, M. Grohant found that in the blood taken 
from Etch — the urea amounted to o'036 gramme per hundred 
grammes of blood ; whilst in that taken for comparative exammation 
from a healthy individual there existed o"034 gramme per cent. 
You see that the results of the two analyses are (almost) identical. 

Unfortunately for the continuance of our investigations, the 
administration of chloroform had the effect of greatly modifying the 
symptoms which we had been watching with so much interest; 
incontinence of urine followed, lasting for several days. The 
vomiting, moreover, was suspended soon after, and the urine 
gradually returned to the normal standard. 

' The 'Lancet,' Nos. i and a, t.ii, i8(58. 
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» V. 

Such, gentlemen, are the results of the first series of studies 
which decided us to undertake the restoration of hysterical ischuria 
to a place amongst clinical realities. The same phenomena, indeed, 
were destined again to present themselves, under a less striking 
aspect it may be, but one quite as full of interest. In this second 
phase, no complete anuria occurred, not even temporarily. We 
noted a simple oliguria. The matter vomited was not thrown off 
in such abundance. In a word, if the accidents had been a little 
less marked, and if we had not been enlightened by the foregoing 
observation, it is incontestable that the supplemental elimination 
of urea might have altogether escaped attention. 

Let us briefly observe what took place during this second 
period. After a more or less complete remission of symptoms, 
retention of urine was the first to make its appearance again. 
This was in January. The following month, after a fit, we noted 
alternations of oliguria and of polyuria, when there were two litres 
(or 3 J pints) passed per diem. In March, the urinary secretion 
diminished to a decided extent; and, on the i8th of the same 
month, vomiting again showed itself. From that date, until the 
31st of March, the daily average of vomited matter amounted to 
500 grammes. In April, the average was 800 grammes for the 
vomited matter and 100 grammes (= 1543*23 grains) for the urine 
(Plate VII). 

During this new phase, in which the disease offered itself for in- 
vestigation, we were not under so favorable conditions as on the 
previous occasion. The patient's right arm had become nearly 
quite free. Hence it was urgent that we should protect ourselves 
against every possible cause of error. 

In addition to the customary surveillance, which was not relaxed 
for a moment, we had recourse to the following precautions : — the 
patient's bed was carefully examined from time to time, and neither 
vessels nor catheters were allowed to remain at her disposal. Finally, 
I succeeded in persuading her that it might, perhaps, be beneficial 
on account of the contracture that still persisted in the left arm to 
make use of a strait jacket. To this she consented. The applica- 
tion of the strait jacket was not, however, absolutely continuous ; it 



was removed at meal-timea, when the patient was watched by the 
peraon who fed her, 

At different periods, during the month, M. Grehant analysed the 
urine and the vomited matter rendered in twelve days. During this 
lapse of time, the daOy average of the urine was 306 grammes, 
containing 5^09 grammes of urea. The daily average of vomited 
matter, amounting to 362 grammes, yielded 3" 138 grammes of urea. 
Adding together the two totals of urea rendered, we obtained the 
low figure of 5*233 grammes. I can show you a specimen of the 
oxalate of urea which M. Grehaut extracted from the matter vomited 
during the four and twenty hours. We shall make use of this 
result in a moment. , 

We did not discover, any more than on the previous occasion, the 
existence of a supplemental elimination by the skin or intestines. 
The patient is habitually constipated, and we did not observe, at 
either time, aoy peculiarity in relation to the external tegument. 
Her general health has not undergone any noteworthy alteration, 
and the temperatnre never was above 37°C. {=98"6° F.) and some 
tenths.^ 

Thus, gentlemen, this new investigation confirms the accuracy of 
the first, and both concur to establish the existence of hysterical 
iaehuria, mlh erratie jjaruna as a proven pathological phenomenon, 
utterly beyond the possibility of simulation. If this conclusion be legiti- 
mate, it is obvious that some value must be attached to the records of 
former cases. It is only requisite to separate the truth from what is 
fictitious, to eliminate, for instance, certain extraordinary phenomena 
such as the flow of urine from the nose, eyes, &c., and the vomiting 
of ftecal matter. Some of these accounts, indeed, exhibit, in all their 
details, the characteristics of a tmthfal statement. We would place 

I Etch — has presented, during the present year (1875), a new period of 
hyBtericnl ischuria. On examining the table (PI. X), wliich represents the 
quanlitj of urine rendered each da;, and the results of 112 chemical aaalyses 
made by M, P. Regnard, we notice that, dnring three months, the patient ren- 
dered from fifteen to Iwentj grammes of urine daily, containing from three to 
four decigrammes of urea. Some days, however, in the midst of painful fits, the 
patient in a few hours emitted up to four litres of urine, coDtaioing 37 
grammes of urea. During this period, Etcli — had no vomiting, by which urea 
might have been evacuated, as happened on the occasions specified in the 
lecture. (See in reference to this communication which we made in con- 
junction with M. P. Regnard to the ' Socifite de Biologic,' 3 Juilliet, 1875). 
We shall have occasion, further on, to mention under what circumstances this 
iscliuria suddenly ceased. (See Lecture XU.) 
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in this category the case reported by Dr. Girdlestor.e (of Yarmouth), 
and some others besides. 

VI. 

I desire now, gentlemen, to investigate with you, whether the 
contradiction we noticed between ordinary anuria observed in man, 
or experimental anuria produced in animals, on the one hand, and 
hysterical ischuria^ on the other, be quite as absolute as it seemed at 
first sight. 

In the first group of cases, death is nearly certain to happen within 
a brief space; in the second, the general health is kept up in a 
tolerably perfect state for an indefinite period. The opposition is 
therefore extremely marked. Is it not, however, possible, by a 
careful scrutiny of all the circumstances, to arrive at the reason of 
this discordance ? I am far from being in a position to solve the 
problem in a decided manner. Hence, I must content myself with 
stating an hypothesis which, perhaps, may seem plausible to you, 
but which I request you, in any case, to take only for what it is 
worth. 

That animals should always succumb after nephrotomy, or per- 
manent ligature of the ureters, is very natural. But we have 
a right to ask what would happen if an experiment could be 
made in which, for instance, the obstruction of the ureters, instead 
of being permanent, was intermittent ? Would existence be pro- 
longed if, in such conditions, a regular alternation were estab- 
lished between the renal and the supplemental elimination? In 
spite of the interest which would attach to the solution of this 
problem, I put it aside in order to come to the question of human 
pathology. 

Let us then resume the consideration of calculous obstruction 
of the ureters, to which we referred above. 

The first remark which suggests itself to the mind is the •follow- 
ing : In our patient, complete anuresis never lasted longer than a 
period of ten days. Now, according to what we have mentioned, 
that is not the extreme limit at which, in obstruction of the ureters, 
the symptoms of uraemic poisoning necessarily appear, since, in 
Paget^s case, the patient preserved his general health and functional 
integrity till the fourteenth day. No doubt the quantity of urine 
secreted by Etch — on alternate days was very minute, but small as 
it was, it is of real importance; for every author, since Halford, has 
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recognised the great relief and improvement which ensues in the 
Tireter-ischuria of calculous patients, on the emission of the smallest 
quantity of urine. 

Again, we have another peculiarity : — ^calculous patients are 
suddenly seized, surpriaed as it were in the very midst of good 
health, whilst, to judge from my own observations, hysterical ischuria 
only arrives gradually at its apogee. Perhaps, there is a questioji 
oi ha6it here, of which it is well to take heed. Far be it from 
me, however, to suppose that hysterical patients eojoy a peculiar 
immunity, a kind of Mithridatism, with respect to urEemic in- 
toxication. The resistance they present, in the conditions we are 
considering, is most probably due to another cause — the question 
here is rather one of doses. Let me explain. 

The insignificant quantity of urea eliminated by our patient, both 
in the urine and the vomited matter, must have caught your attention. 
During a period of twelve days, we have said, she only got rid of 
five grammes of urea daily. This amount is, you are aware, far 
below what Scherer found in the case of an insane man, who had 
been fasting for three weeks — from nine to ten grammes of urea were 
the quantity found in that instance.^ We have also seen that there 
was no reason for believing that, in our patient, there was any 
elimination of urea by the perspiration* or the stools. Now, in 
every case of poisoning, and ursemia is probably no exception to 
the rule, we must take the dose as an element to be considered. 

Is it not, then, most likely that this very diminution of the amount 
of urea — which doubtless corresponded to a correlative diminution 
of extractive matters — should account, in our patient, for the absence 
of every symptom of urtemic intoxication ? We are thus induced to 
adinit that in this case of Etch — there was, so long as the ischuria 

' It is proper to mention that tlie difference of ses and condition may have 
contributed somewhat to this disparity of reaulls. With respect to sex, Beigel 
takicg an average of 58 analyses, found tliat 3g'6 grammes of urea were 
yielded bj a male iu the twenty-tour hours, whilst a female jielded only 27.6, 
in the same time. It must also be remembered that Etch — naa in enforced 
inaction, duriog the investigation ; and that she aeems to have been unable to 
receive much nutritious food. Leiimann, who found 53'[9{^nimcs ofiu'ca iu 
the urine rendered on the eighth day of a strictly nitrogenous diet, was able 
to rcdoce the amount to I5'4i grammes, by living for eight days on uon- 
azotiicd food. These facts go to support Professor Charcot's views. (S.) 

' According to the researches ot M. Pavre there arc in the normal state 
only o'43 gr. of urea in 10,000 grammes of perspiration. (S.) 
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lasted, a decrease of activity in the phenomena of disassimilation^ 
manifesting itself by an absolute diminution of excrementitiousk 
matter. 

This condition^ besides, is probably common to a group of hys- 
terical cases. In fact, it has been long remarked that some of these 
patients when subject to uncontrollable vomiting, bear up wonder- 
fully against the influence of a restricted and insufficient alimenta- 
tion, without losing their plumpness or suffering any disturbance 
in their health worth noticing.^ It would certainly be of interest^ 
under such circumstances, to make comparative analyses day by day. 
of the blood and urine, in order to asLain the amounts of urS 
and extractive matters present. We might, possibly, by this means^ 
obtain the solution of the problem which I can only indicate here. 

VII. 

What is the mechanism on which hysterical ischuria depends ? 
What is the seat of the obstacle which hinders the secretion of urine 
from being effected ? The urethra and the bladder are evidently 
not incriminated. Is the obstacle in the ureter, or in the kidney 
itseK ? No reason exists for suspecting the existence of phlegmasia 
of the renal glands or the ureters; the composition of the urine, and 
the other symptoms, likewise, are opposed to such an hypothesis. It is 
more allowable to consider that we have here to deal with some action 
of the nervous system. The influence of the nervous system on the 
secretion of urine is not a doubtful matter. It may suffice to remind 
you, by way of illustration, that temporary suppression of urine may 
be produced in dogs by the mere fact of laying open the abdomen, 
as M. Claude Bernard has observed ; and that, in the operation for 

1 A singular case of this kind is mentioned by Sir T. Watson (* Lectures on 
the Principles and Practice of Physic/ t. i, art. i, p. 704, London, 1857. 
** A romantic girl," he says, " was for some months under my care in the hos- 
pital with that complaint (hysterical hsematemesis). She vomited such 
quantities of dark blood (which did not coagulate, however), as I would not have 
believed if I had not seen them. Day after day there were potfuls of this stuff, 
yet she did not lose flesh, and she menstruated regularly ; and what was very 
curious, the vomiting was always suspended during the menstrual period and 
recurred again so soon as the natural discharge ceased. ... At last I sent her 
away just as bad as when she entered the hospital." She recovered afterwards 
on getting married. The alternation here may be compared with that pointed 
out by M. Charcot. (S.) 
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vesico- vagina! fistula, it also occasionally happens {as Jobert do 1 
Lamballe remarked) that the urine may be suppressed for a certaia 
period. 

May it not be that, in the case of our patient, there existed a 
spasmodic obliteration of the ureters ? That these conduits possess 
very marked contractile properties is an admitted fact: thus, Mulder 
observed them contracting energetically in a patient suffering from 
ecstrophy of the bladder, and Valentin reports having noticed a 
very decided contraction supervening under the influence of irritation 
of the nervous centres.^ This supposition appears to be supported 
by analogical reasoning, for in hysterical patients we frequently 
find long- continued contraction of the tongue, the oisophagus, S:c. 
Hysterical ischuria should, consequently, be paralleled with calculons 
obliteration of the ureters. "Unfortunately, there are objections of 
some weight to be alleged against this view. 

The experimental researches of Herr Max Hermaun demonstrate, 
you are aware, that the proportion of urea to the quantity of urine 
voided, diminishes when there is counter- pressure of the ureter. If 
the pressure reach o^ofio millimetres of mercury no more urea is found, 

Mr, Roberts (of Manchester)- confirmed the accuracy ofthisstate- 

' Donders' 'Physiologic.' 

■ "Tbe Patliologj of Suppression of Urine," in 'The Lancet,' 1868, May 
23 and 30, — 1870, June iS; 'Mourement Mfidicale,' 1871, pp. 22,32,128. 

Since this Leclure was delivered bj M. Cliarcot, M. Cii. Fernet has cooi- 
manicated to t!ie Soci6t6 M£dicale des Hiipitaus a note entitled " De L'olii^urie 
et de I'anurie bystSriques et dea vomiisements qui les aocompagoeat " {' Union 
Medicale," 17 Avril, 1873, p. 566). After having stated M.CharGot'aopiniona.M. 
Ch. Fernet reports an interesting ease, of whichthe foQowing is a aummarj ; — 

Marie L — , aged ig years, cb!oto-aniemio,menstruaied at aiiteen years. Her 
menstruation baa always been very irregular. A siater of the patient is subject 
to frequent hysterical aeizurea. In January, 1871, Marie L — got a fright, 
which threw her into an byaterical fit. In May, extreme debility, uaeaaineaa, 
pains in the limbs (strengthening regimen, bark, iron, sea-bathing.) At the 
end of the month of August, after a sea-bath, Marie L — was taken for the 
first lime with vomiting. " She began by throwing up the solid food, then, 
after a few days, she vomited all she took . . . These repeated vomitings eon- 
tinned, without inlermiaaion, till the month of October, then subsided for a forC- 
nigbt, when they recommenced with their original intensity and persisted 
without respite. ... In March, 1872, she was admitted to the Hotel-Diea. 
(under M. Moisaenet's charge). 

Treatment. — Cold lotions, ice and champagne, blister witli morphia, 
to the epigastrium. The vomitings gradually diminished, and only appeared- 
again at intervals; the patient left tbe hospital on the fifteenth of April, tlie 
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ment in its relation to man. In a case of calculous obstruction of the 
ureter, there escaped a small quantity of clear urine, containing only 
50 centigrammes of urea per 1000 grammes. Now, in the case 
of our patient, the urine contained 15 grammes of urea per 1000 
grammes, — an amount approximating to the normal standard. 

Judging from this, gentlemen, the obstacle in hysterical ischuria 
would not lie in the ureters. Where then does it reside ? Should 
we invoke an influence of the nervous system analogous to that 
which Ludwig discovered in the case of the salivary gland ? In the 
absence of all information on this point, we are compelled to leave 
the question in suspense. 

vomitings having ceased. During the months of May and June, rare vomitings. 
They returned in July, after some vexations, and again stopped, owing probably 
to the influence of bromide of potassium. At the end of July, another emotional 
disturbance set them again in action with their former frequency and persistence. 

Marie L — was admitted a second time to the Hotel-Dieu, on the i8th 
of August, 1872. She then came under M. Ch. Femet's observation, when slie 
presented the following symptoms : excessive debility ; anaemia very marked, 
characterised especially by discoloration of the skin and mucous membranes ; 
intercostal neuralgia; ovarian sensibility developed on the left side, painful on 
pressure ; anaesthesia existing on different points of the skin ; complete plantar 
anaesthesia ; profound analgesia of the superior extremities ; achromatopsia of 
the left eye, which cannot distinguish yellow tints ; vomitings. The patient 
-alleges that, since their appearance, she only voided a very minute quantity of 
urine, that she often remains for several days without voiding even a drop. 

September 4. — Milk-diet, exclusively. From the 4th to the 9th September, 
there was but one emission of urine (about 150 grammes). From this epoch, 
M. Ch. Fernet caused to be exactly weighed, 1° the quantity of food taken, 
and 2° the amount of urine voided and of matters vomited, and, after record- 
ing these quantities day by day, he says : " The examination of this table 
allows us to establish a close connection between the state of the urinary 
function and the vomitings. In a first period, comprised between the ninth 
and sixteenth September, that is to say, eight entire days, the urine was 
completely suppressed during the first six days, and its quantity was very 
scanty during the last two ; now, in this period, the patient being on a milk 
diet, vomited a quantity of liquid matter, at first equivalent to one-half or 
three-fourths of the fluids swallowed during the first four days, then a quantity 
perceptibly equal to the quantity of milk taken during the last four days. 

" In a sscond period, comprising nine days (from the i8th to the 26th Sept.), 
the quantity of Vomited matters seems to have diminished ; but this is not exactly 
the case, as we see on comparing it with the quantity of food taken. The diet 
having been changed, and being now composed of cold soup {bouillon)^ of raw 
beef, and of lemonade, the vomited matter still represents almost the whole of 
the ingcsta. Now, during this time, there was a little urine the first two days 
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(15 grammes and 250 gr.), but its emission was suspended during the seven 
days following. 

"Finally, in a third period, lasting four days, (from the 27th to 30th Sept.), 
we see the urinary function re-established, and the amount of urine reaching 
the normal standard (1000 grammes, 500 gr., iioo gr. the last two days) ; at 
the same time, the vomitings diminished on the second day and subsided on the 
third and fourth." 

Desirous of ascertaining whether, as indicated by M. Charcot, the vomiting 
might not be attributable to the supplemental elimination of urea by the stomach, 
M. Ch. Fernet requested M. E. Hardy to analyse the urine and the vomited 
matter. From a summarised table of these analyses, it appears that ** the urea was 
always present to a noteworthy amount (from 0*55 gr., to 1*87 grammes) in the 
vomited matter ; also, when the secretion of urine was suppressed, the quantity 
of urea contained in the vomited matter was gradually increased during that 
space of time. From the 17th to the 27th Sept., the quantity rose from 0.62 
to 1.08 grammes. Finally, from the day when the urine issuing from the 
bladder reached what might be considered a normal amount, the urea 
diminished in the gastric secretion, disappearing doubtless at the same time 
as the vomiting.'* 

A moral influence — the administration of the pills termed "fulminantes " 
{mica pants) —caused a sudden change in the condition of Marie L — , dating 
from the 27th September. The vomiting ceased, the secretion of urine resumed 
its course. Finally, the patient left the hospital, in very fair health, in the 
course of November. M. Ch. Fernet, in concluding his note, points out the 
numerous analogies between this case and that of M. Charcot's patient. 

We may mention also a thesis of M. Secouet, ' Des vomissements ar^miques 
chez les femmes hysteriques,' (Paris, avril, 1873), which contains the report of a 
case that, though imperfect in some respects, should apparently be classed in 
the category of hysterical ischuria. (B.) 



LECTUEE X. 

HYSTERICAL HEMIANESTHESIA. 

Summary. — Hemianesthesia and ovarian hyper cBsihesia in hysteria. 
Frequent association of these two symptoms. Frequency of 
hemianesthesia in hysterical patients ) ii^ varieties ^ complete or 
incomplete. Characters of hysterical hemianesthesia. Ischemia 
and the " Convulsionnaires/' Lesions of special senses. Achro- 
matopsia, Relations between hemian<Rsthesia, ovarian hyper- 
esthesia, paresis and contracture. Variation of symptoms hi 
hysteria. Diagnostic value of hysterical hemianesthesia ; 
necessary restrictions. 

Hemianesthesia depending on certain encephalic lesions. 
Its analogies with hysterical hemianesthesia. Cases in which 
encephalic hemiancesthesia resembles hysterical hemianesthesia. 
Seat of the encephalic lesions capable of producing hemian^ 
esthesia. Functions of the optic thalamus ; British theory ; 
French theory. Criticism, German nomenclature of different 
parts of the encephalon. Its advantages as regards the circum- 
scription of lesions. Cases of hemianesthesia recorded by Tilrck; 
special seat of the encephalic lesions in these cases. Observa- 
tion of M, Magnan, Alteration of special senses. 

Gentlemen, — ^There are two points in the history of hysteria, 
upon which I wish to lay particular emphasis, in this and the fol- 
lowing lectures. These are, on the one hand, hysterical hemianes- 
thesia, and on the other, ovarian hyperesthesia. If I set these two 
phenomena side by side, it is because they are generally found as- 
sociated together in the same patients. With reference to ovarian 
hyperffisthesia, I hope to render evident to you the influence of 
pressure on the ovarian region — an influence formerly acknowledged, 
but afterwards denied — over the production of the phenomena 
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of the hysterical seizure. 1 shall show you that this operatio 
determines, either the premonitory syioptoma merely of the hys- 
terical fit, or, in a certain number of cases, the complete seizure. 
Ton will thus be enabled to verify the accuracy of the assertion 
formerly made by Professor Schutzenberger, with respect to this phe- 
nomenon, in spite of the contradictions offered by certain observers. 
I shall likewise show you a method which I have discovered, or 
rather re -discovered, which, in the case of some patients, enables us 
to arrest the course of even the most intense hysterical fit, — I refer 
to the xydemaiic compression of the ovarian region. M. Briquet 
denies that this compression has any real effect. That is an opinion 
which I cannot share, and this leads me to make a general remark in 
reference to M. Briquet's book.^ The work is an excellent one, the 
result of minute observation and patient industry, but it has perhaps 
one weak side ; all that relates to the ovary and the uterus is treated 
in a spirit which seems very singular in a physician. It exhibits a 
kind of prudery, an unaccountable sentimentality. It appears as 
though, in reference to these questions, the author's mind were 
always preoccupied by one dominant idea : " In attempting to at- 
tribute everytiiing to the ovary and uterus," he says for instance, 
somewhere, " hysteria is made a disorder of lubricity, a shamefol 
affection, which is calculated to render hysterical patients objects of 
loathing and pity." 

Really, gentlemen, that is not the question. For my own part, I 
am far from believing that lubricity is always at work in hysteria ; 
I am even convinced of the contrary. Nor am I either a strict 
partisan of the old doctrine which taught that the source of all 
hysteria resides in the genital organs ; but, with ScbutzeEbcrger, I 
believe it to he absolutely demonstrated that, in a special form of 
hysteria,— which I shall term, if you please, the ovarian form, — 
the ovary docs play an important part,^ Five patients whom I 
shall present to you in succession are, if I mistake not, manifest 
examples of this form of hysteria ; you can verify the accuracy of 
the description I am about to give, by personal examination. 

' Briquet, ' Traits cliniqiie et therapeutique de rhjsterie,' Paris, 1859. 

^ Grisoiie (' Traits de Patliologie IiitEroe,' ge edit., t. ii, p, 844) mentions 
the case of a girl, aged 23, nlio had neither vagiua nor uterus, Rtid yet was 
subject to moat Tiolent flta of hysteria. On autopsy, MM. Chassaigoac and 
Frevoat n>uld discover do trace of a uterus, but found, iu tiie ovariau regions, 
two bodies wliicli were appnreutiy tbe osaries. The patient had, eveiy mootfa, 
exhibited all the symiitoms of pre^catameniaL cougestion. (S.) 



248 HYSTERICAL HEMIANESTHESIA. 

I. 

You are all acquainted with the hemian(Bsthesia of hysterical 
jaatients. There would be some ingratitude in not knowing the 
nature of this symptom, for it has been discovered by purely French 
investigations. Piorry, Macario, and Gendrin, have each of them, 
in his turn^ described it and dwelt upon its characteristics. Not long 
after them, Szokalsky made it known in Germany ; but nothing 
remained for him to do save to confirm by observations, which are, 
however, very meritorious, the facts that had been already declared 
by our countrymen. 

In order to keep within bounds, I shall enter upon a discussion 
of complete hemianesthesia only, such as we find in intense cases. 
This will be sufficient for my present purpose. Even in the degree 
mentioned, it is a frequent symptom, since according to M. Briquet, it 
obtains in 93 cases out of 400. Considered with respect to position, 
we find, according to the same author, that in 70 cases the left 
side is afiected, and in :20, the right. 

You know what happens under such circumstances. Supposing 
that the two halves of the body are vertically divided by an antero- 
posterior plane, one entire side — face, neck, body, &c. — will have 
lost the sense of feeling ; and though this loss of sensibility very, 
often affects the superficial parts merely, — ^the external tegument, — yet 
it sometimes also invades the deeper regions, affecting the muscles,, 
bones, and articulations. 

Hysterical hemianesthesia shows itself, as you are aware, under, 
two principal aspects; it is complete or incomplete. Analgesia y 
with or without insensibility to heat or cold, or thermo-anaesthesia is 
one of the commonest varieties of this species. The distinct manner 
in which the anaesthetic parts are separated from the healthy parts' 
is also an important characteristic of hysterical hemianaesthesia. On 
the head, face, neck and body the demarcation is often perfect ani 
very closely corresponds with the median line. Another symptom,, 
well deserving of mention, is constituted by the comparative pallor 
and coldness of the anaesthetic side. These phenomena, conjoined, 
with a more or less permanent ischaemia, have been many times 
observed. Examples of them have been given by Brown-Sequard 
and Liegeois.^ A difficulty in inducing bleeding by pricking the- 
anaesthetic parts with a pin may, in intense cases, be a characteristic:? 
of the ischaemia in question. 

' Liegeois, 'Memoires de la Soci^t^ de Biologic/ 30 serie, t. i, p. 274.. 
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I noticed this peculiarity on a former occasion. The matter came | 
under my observation in this way : on leeclies being applied to a 
patient affected by hysterical hemianiestheaia, I saw that tlieir bitea 
yielded very little blood on the ansestlietic side, whilst on the healthy 
side it flowed as usual. Grisolle, who, aa you are aware, was a very 
wise and exact observer, had noted the same phenomenon. 

This ischismia which, indeed, ia rather rare when so intense, may 
furnish an explanation of certain reputedly miraculous occurrences. 
Thus, it is stated, that, in the epidemic of Saint Medard, the aword- 
blowa given to the " Convulsionn aires" did not cause bleeding. The 
reality of the occurrence cannot be rejected without examination. 
If it be true that many of these "Convulsionnaires" were guilty o£ 
trickery, we are nevertheless compelled to acknowledge, after an 
attentive study of the question, that most of the phenomena which 
they presented, and of which history has given us a naive descrip- 
tion' were not entirely simulated, but merely amplified and exag- 
gerated. It has been critically demonstrated that hysteria carried 
to an extreme, was almost always the active agent in these cases ; 
and iu order that a wound, such as that made by a sword, should 
not, when inflicted on these aniesthetic women, have caused bleed- 
ing, it was only necessary, as you may infer from what precedes, 
that the instrument should not have entered too deeply. 

There are other characters also of hysterical hemiaueesthesia which 
are deserving of all our attention, from a clinical as well as from a 
theoretical point of view. The mucous membranes are affected, on 
one side of the body, in the same manner as the external tegument. 
The organs of the senses themselves are affected to some extent in 
the anesthetic side. Taste may have vanished in the correspond- 
ing half of the tongue, from tip to base. The sense of smell ia 
less acute. Vision is weakened in a very remarkable manner, and 
if amblyopia occupy the left side, we may meet with a most note- 
worthy phenomenon, to which M. Galezowski has called attention, 
and which he designates by the name of acJtromatopsia. However,, 
we shall return to this topic. 

Hysterical hemianteaihesia does not seem to affect the viscera. 
Thus, to mention the ovary merely, we find hyperaisthesia and not 
ansesthesia present. That organ may be very painful on pressure, when. 

' Carro de Montgeron, ' La Verite des Miracles operts k I'iHterceasiou de 
U. de Paris et autres Appelants,' &c., 1737. 
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the abdominal wall is perfectly insensible. Now, gentlemen, there 
exists a most remarkable relation between the position of the hemian- 
sesthesia and that of the ovarian hypersesthesia. If the former occupy 
the left side, the hemiansesthesia occupies the left side, and vice versa. 
When ovarian hypersesthesia is double, it is the rule that the anaesthesia 
shall present itself in a generalized form, and it consequently occupies 
nearly the whole, or quite the whole of the body. 

Not only does such a relationship exist between the seat of the 
hemiansBsthesia and that of the ovarian hypers6sthesia,but a similar re- 
lationship exists with regard to the paresis, or to the contracture of 
the limbs. Thus, when the paresis or the contracture supervenes, it 
always shows itself on the same side with the hemiansesthesia. 

The hemiansesthesia, as described, is, in the clinical history of 
hysteria, a symptom of the greater importance, inasmuch as it is 
well-nigh permanent. The only variations \rhich it exhibits, are depen- 
dent upon degree, on the intensity of the phenomena which consti- 
tute it, and occasionally, we should also mention, on the fluctuation 
•of some of these phenomena. 

Achromatopsia belongs to the number : it was distinctly and re- 
peatedly observed in one of our patients, a few weeks ago, from 
whom it has now completely disappeared. 

It is necessary to bear in mind that hemianaesthesia is a sympton 
which requires to be sought for, as M. Lasegue very judiciously re- 
marks.i There are, in fact, many patients who are quite surprised 
when its existence is revealed to them. 

II. 

I propose now to investigate to what extent hemiansesthesia, such 
as we have described it, is a symptom proper to hysteria. In reality, 
it is very rare for it to be reproduced, with the general grouping of 
all its characteristics, by any other disease. Its well-established ex- 
istence is, therefore, a valuable indication, one which will often reveal 
the real nature of many symptoms, which would otherwise remain 
doubtful. That is a point on which M. Briquet was right to lay 
great stress. In order to illustrate the importance of this fact, he 
relates the case of a woman who, after a violent emotion, fell rapidly 
into a more or less profound coma, with or without premonitory 
convulsions {i.e. the comatose form of hysteria), and who was seen, 
on recovering her senses, to be stricken with more or less complete 
1 * Archives Generales de M6decine,' 1864, t. i, p. 385. 
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hemiplegia. Here we have a group of symptoms which it is not 
very rare to meet with in practice, and, on such an occurrence, it may 
happen that the physician will feel himself placed in a very em- 
barrassing position. Now, the presence of hemiansesthesia, arrayed 
in all its characteristics which would most probably be found on 
such occasion, might then, according to M. Briquet, indicate the 
true path to the observer. This assertion is perfectly accurate; I 
have no fault to find with it, except as regards one point. 

If it be true that hemiansesthesia is an almost specific symptom, 
inasmuch as it is not found with the same characteristics in the 
immense majority of cases of material lesions of the encephalon 
(haemorrhage, softening, tumours), we cannot admit this to be an 
absolute characteristic. It is, above all, inaccurate to say that the 
hemiancesthesia, developed under the influence of encephalic lesions, 
always differs from hysterical hemiancesthesiay hy the fact that, in the 
former case, the shin of the face does not participate in the insensi^ 
bility, or that, when it exists, it never occupies the same side as the 
insensibility of the memhers. This is an inaccuracy which has been 
reproduced, almost in the same terms, in the otherwise very interest- 
ing thesis of M. Lebreton.^ 

I feel some repugnance in again attacking the remarkable work 
of M. Briquet, but the more estimable the work — and it is justly 
esteemed, — ^the more serious become any inaccuracies which may 
have slipped into it. This reflection will, I hope, justify me in 
criticising it. 

Gentlemen, there are cases, which, though indeed exceptional, are 

thoroughly authentic, where certain circumscribed cerebral lesions {en 

foyer), may cause the production of hemiansesthesia with all the signs 

that characterise it in hysteria — or very nearly alL Allow me to 

discuss this subject, in some detail. 

The classic doctrine, at least amongst us, — a doctrine which, 
besides, appeals to the data of clinical observation, and to those fur- 
nished by experiments on animals, — teaches that circumscribed cere- 
bral lesions {en foyer) , which so profoundly affect the power of motion, 
especially when they occupy the region of the optic thalamus and 
corpus striatum, produce but little effect as regards sensibility. 
From this point of view, gentlemen, the result is said to be always 

* Lebreton, ' Des differentes varietes de la paralysie hysterique/ These de 
Paris, 1868. 
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the same^ whether the lesions occupy specially the corpus striatum, 
the optic thalamus^ or the rampart of the amygdalse (claustrum). 

At first glance, when in presence of the sudden developed lesions 
which determine an apoplectic fit, and which affect any one of the 
points just enumerated, the symptom which strikes the observer is 
a hemiplegia, more Inarked in the upper than in the lower ex- 
tremity, and accompanied by flaccidity. 

In the face, the paralysis usually affects the buccinator and the 
orbicularis oris ; the tongue also is mostly protuded to the para- 
lysed side. In addition to motor-paralysis comes paralysis of the 
vaso-motor nerves, manifested by an elevation of temperature in the 
paralysed limb. Occasionally, this vaso-motor paralysis makes its 
appearance from the outset. 

As to sensibility, it is not modified in a perceptible manner, or 
least not in a durable manner. The special senses present no serious 
alterations, except some complication supervenes, as where ewholum of 
the arleria centralis retince occurs (in cases of brain-softening conse- 
cutive on the migration of a valvular vegetation), or where compres" 
siofij by contiguity, of the tractus opticus happens (on occurrence of a 
somewhat voluminous /icemorrAa^ic lesion). Such is a summary of the 
symptoms which are met with in the immense majority of cases of 
haemorrhage and softening affecting the points of the encephalon we 
have mentioned. 

Undoubtedly, gentlemen, that is what takes place, in the great 
majority of cases. But, the chapter of exceptions accompanies the 
rule. There are cases, and I have myself observed several of this 
kind, in which sensibility is affected in a predominant manner, and 
in which anaesthesia persists, even after the recovery of motion. 

Such alterations of sensibility may present themselves with the 
following characters. The anaesthesia affects one entire half of the 
body and stops just at the median line. The corresponding half 
of the face, both as regards the skin and the mucous mem- 
branes, shows insensibility, exactly as in hysterical hemiansesthesia. 
Then also analgesia and tkermo-anastAesia may be observed, 
with conservation of tactual sensibility, as MM. Landois and 
Mosler^ have ascertained. Finally, there are also cases, though of 
more rare occurrence and as yet imperfectly described, but having 
still their own importance, which render it probable that, under 

* Hirsch, ' Klinische fragments,' I. Abth., p. 207, Koenigsberg, 1857. 
2 Landois et Hosier, * Berliner Klin. Wochens.,* 1868, p. 401. 
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such circumstances, alterations of the special senses may exist 
on the side opposite to the encephalic lesion, or, in other words, on 
the same side with the hemiansesthesia. 

The physicians of the last century have already remarked these 
exceptional phenomena. Borsieri, among others, relates the history 
of a patient who, three months before, had been stricken with 
apoplexy, and in whom ansesthesia still persisted, although the 
power of movement had returned. He quotes some other cases of 
the same kind from different authors.^ • 

Analogous cases have been mentioned by Abercrombie, Andral, 
and, in later days, by Hirsch, Leubuscher, Broadbent, Hughlings- 
Jackson,^ and especially by Tiirck. The latter alone has been able 
to furnish decisive data in reference to the position occupied by 
the encephalic lesions in such cases. 

When the hemiansesthesia presents itself with these characters, the 
optic thalamus is almost always affected in a predominant, if not 
in an exclusive manner. For my own part, I have seen hemianses- 
thesia superadded to hemiplegia, in many patients affected with 
cerebral haemorrhage, and, in such cases, on post-mortem examina- 
tion I always found the lesion of the optic thalamus, the existence 
of which during life I had ventured to announce. 

Prom what precedes, gentlemen, should we conclude that the 
lesion of the optic thalamus is the real organic cause of the hemian- 
sesthesia observed in all these cases ? That is a question deserving of 
discussion. I am thus led to speak of the physiological theory, 
which may be called the British theory, because it was, I believe, 
first published and maintained by Messrs. Todd and Carpenter, two 
British authors. According to this theory, the optic thalamus is the 
centre of perception of tactual impressions ; it would, in some degree, 
correspond to the posterior cornua of the grey substance of the spinal 
cord. The corpus striatum would be the terminal of the motor 
tractus and conuected with the execution of voluntary movements ; 
it would be analogue of the anterior cornua of the cord. 

This theory, of which Schroeder van der Kolk^ has shown himself the 
avowed partisan, is, if we might use the word, the antipodes of the 

* Borsieri, * Inst, pract.,' vol. iii, p. 76. 

^ H. Jackson, ' Note on the Functions of the Optic Thalamus.' In * Lon- 
don Hospital Reports,' 1866, t. iii, p. 373. 

^ Schroeder van der Kolk, * Pathol, und Therapie der Geistenkrankheiten.' 
Braunschweig, 1863, p. 20. 
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French theory, which you will find set forth in a very complete 
manner in M. Vulpian's Lectures. According to the latter view, the 
centre on which sensitive impressions are transformed into sensations 
would not be in the brain proper, because an animal, from which the 
brain, including the optic thalamus and the corpus striatum, has 
been removed, continues to see, to hear, and to feel pain, &c. The 
centre of sensitive impressions would therefore reside lower down, in 
the protuberantia and perhaps also in the crura cerebri. 

Under this hypothesis, the following is the manner in which its 
advocates regard, in the pathological domain, those authentic facts 
which show a lesion of the optic thalamus coinciding with the 
decrease or abolition of sensibility on the side of the body stricken 
with hemiplegia. They say, and their allegation is perfectly correct, 
that, in such cases, we have frequently to do with recent lesions, such 
as intra-encephalic kcemorrhage, or ramollusementy or tumours — 
lesions by which the optic thalamus is extremely distended, and 
which consequently, may have the effect of determining the com- 
pression of the adjacent parts, — of the crura cerebri for instance. It 
is, on the other hand, well established that, in a number of cases, 
the optic thalamus may be injured, even gravely and throughout 
a large portion of its extent, without being followed by any special 
disorder in the transmission of sensitive impressions. 

To the last argument, the British authors, M. Broadbent ^ among 
others, oppose the plea that the optic thalamus, the presumed centre 
of sensitive impressions, should doubtless be assimilated to the grey 
axis of the spinal cord — the latter, it is known, continues to trans- 
mit these impressions even when it has suffered the most serious 
derangement, if only a small remnant of grey matter persist, capable 
of connecting its lower with its upper extremities. I confess that 
the comparison seems to me far-fetched, especially from the mo- 
ment it is laid down as a principle that the optic thalamus should 
be considered a centre ; for, so far as regards the transmission of 
sensitive impressions, the grey axis of the cord is manifestly merely 
a conductor. 

However this may be, gentlemen, such is the state of the ques- 
tion. In my opinion, the disputed points cannot be definitely 
solved, except by means of careful clinical observation, verified by 
studious anatomical investigations, the chief aim of which should be 
to establish, with great precision, the seat of the encephaUc lesions, 

* Broadbent, 'Medical Society/ London, 1865, and 'Med.-Chir. Review.' 
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to which the symptoms recorded during life might be correlated. 
And the circum stances of the case should be such that the in- 
fluence of compressionj or any other phenomenon, acting by con- 
tiguity, would be completely eliminated. Now, gentlemen, in the 
present state of the science, the cases which include all these con- 
ditions are extremely rare, so far, at least, as my knowledge goea. 
We may, however, mention as approximating to this ideal, the cases 
which were presented by L. TUrck to the Academy of Sciences of 
Vienna,^ to which I have already alluded. They were four in number. 

In the instances recorded by L. Turck, there had been, gentle- 
men, either old hemorrhagic foci, then represented by ochreous 
cicatrices, or ramoUissement foci arrived at the stage of cellular 
infiltration. In all the cases, the hemiplegia resulting from the 
presence of foci had disappeared long before death, but the hemian- 
festhesia had persisted until the fatal end. The portions of the 
eucephalon affected by the alteration are carefully mapped out. 

The German nomenclature of the different parts of tJie encephalon, 
however forbidding it seems to us, on account of its multiplicity 
of strange terms, yet presents in my opinion, an incontestable advan- 
tage, that, namely, of supplying a very complete topographical map, if 
I may make use of the comparison, where the smallest hamlet receives 
a name. The French nomenclature has, no doubt, the advantage 
of tending to simplification, but this is sometimes to the detriment of 
absolute exactness ; it is often incomplete. Now, with respect to 
the question which occupies us, there is no detail, however minute, 
which ought to be neglected. We must, at all hazards, take heed 
of the slightest details, for we are quite ignorant, in the actual state 
of the science of the brain-physiology, whether some little point, 
which has no name in the French nomenclature, may not be a 
position of primary importance. 

Availing ourselves, therefore, of the nomenclature in use beyond 
the Rhine, let us endeavour to become familiar with the topo- 
graphy, in order that we may accurately recognise the seat of the 
lesions, in the observations recorded by L. Tiirck. 

I place ujider your observation, a frontal section taken across 
the cerebral hemispheres, immediately behind the corpora mammil- 
laria {Fig. iS). Yon recognise on this section, just exterior to the 
middle ventricles, the nucleus caudaius (or intra- ventricular 

' ' SitsaagBber, der Kals. Akademie der Wissensobaften zu Wien,' 1859. 
V. infra, the analjses of tbcse cases. 
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nucleus of the corpus stnatum), which, in this region is 
merely represented by a very smalt portion of grey matter, 
— beneath and interior to it, the optic thalamus, here largely 
■developed ; externa to this bea the capsula mterva formed princi 
pally by bands of white substance which are simply the prolonga- 
tions of the lower stage of the crura cerebri , these proceed to ex- 
pand in the centrum ovale to assist m constituting the corona 
radiata : — external to this is the extra lenincular nucltu» of the 
corpus striatum, in which you distinguish three secondary nuclei 
denominated by the numbers i, 2 3, the third or outermost is 
sometimes designated by the terra putamen. Still more external is a 
thin lamina of white matter, the capsula externa and finally, a small 
band of grey substance, the rampart (or claustrum) ( Vormauer) ' 




Tig. 18. — Transversal section ofbrain— a optic thalamus —b eorpua striatum 
lenticular nucleus — c corpus atriatnni caudate nucleus --/ indicalion 
of the radiating coroua of Eeil — 2 2 2 apoplectic foci (Obs 1 m 
' Tiicck's Memoir,' p. ts/ra, pp. 258-9) ; — 3, vestige of an apoplectic focus 
(Oba. iii, in • Tiirck's Memoir '). 

Now, gentlemen, in the cases recorded by Herr Tiirek, the lesions 
had invaded alike the superior and external portion of the optic 
thalamus, the third nucleus of the extra-ventricular portion of the 

' The vormauer of German anatomists, the avant-mur, rempari, or noi/au 
nibanc of the Freoch, la a band of grej matter which, arising from the 
superior portion of the amygdala, carves round towards the white snbsttince of 
the convolution bounding the Assure of Sylvius. (8.) 
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corpus striatum, the superior portion of the capsula interna, the 
corresponding region of the radiating corona, and the adjacent white 
substance of the posterior lobe. 

We have consequently complex lesions to deal with here, but they, 
at all events, allow the region which requires investigation, to be 
circumscribed. Further researches, when sufficiently numerous, 
will enable us soon to ascertain the fundamental lesion, to which 
the existence of the hemiansesthesia should be attributed. 

Some other cases of hemianaesthesia, of cerebral origin, which 
have been published since those of Tlirck appeared, testify to lesions 
occupying the same circumscribed region of the encephalon ; they 
make, however, no important additions to the results obtained by 
that observer. Such, amongst others, is the case recorded by Dr. 
Hughlings-Jackson,^ — here again the alteration was not confined 
to the thalamus ; it extended to the extra-ventricular nucleus of the 
corpus striatum, and consequently the capsula interna must have 
been affected in its posterior portion. It vras the same in the case 
described by M. Luys^, the median centre of the optic thalamus 
was affected, but the alteration had invaded the corpus striatum, 
(probably the extra-ventricular nucleus). 

To recapitulate, we may conclude I believe from what precedes 
that, in the cerebral hemispheres, there exists a complex region, 
lesion of which determines hemiansesthesia ; the limits of this 
region are approximately known, but, at present, localisation 
cannot be carried any further, and no one has a right to say that 
in the region in question, the optic thalamus should be inculpated 
rather than the capsula interna, the centrum ovale, or the third 
nucleus of the corpus striatum. 

Up to the period in which we write, anaesthesia of general sensi- 
bility alone appears to have been observed, as consecutive on an 
alteration of the cerebral hemispheres, so that obnubilation of the 
special senses would remain as a distinctive characteristic of hysterical 
hemianaesthesia. But, it may be doubted whether the organs of 
these senses have been attentively explored in the cases of hemi- 

^ The disease was not strictly limited to the thalamus . . . Outwards the 
disease extended through the small tongue of corpus striatum which curves 
round the outside of the thalamus, and thence up to the grey matter of the 
convolutions of the Sylvian fissure. (* London Hospital Reports,* loc- cit., 
t. iii, p. 376.) 

' Lays, ' Iconographie photographiquc des centres nerveux,* p. 16. 

17 
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anaesthesia of cerebral origin, hitherto published ; the records are 
silent with respect to it.* 

' At the period when this Lecture was delivered, we were only acquainted 
with the observations of L. Tiirck by the brief mention made of them in 
Rosenthal's * Treatise on Diseases of the Nervous System.' Since then, thanks 
to the courtesy of M. Magnan, we have been enabled to procure the complete 
translation of Turck's memoir (' Ueber die Beziechung gewisses Krankheit- 
sherde des grossen Gehirnes zur Anasthesie,* Aus dem xxxvi Band, S. 191, 
des Jahrganges, 1859, des Sitzungsberichte der Mathem. Naturw. Classe der 
Kais. Akademie der Wissenchaften). We think it useful to give the substance 
of this work. After recalling the fact that, usually, in hemiplegia caused by the 
formation of apoplectic foci in the brain (haemorrhage and ramoUissment), 
the sensibility re-appears very promptly as a general rule, the author rebates 
four cases where, on the contrary, the anaesthesia persisted in a high degree of 
intensity. 

Case i. — Fr. Amerso, aet. 18. In August, 1858, left hemiplegia, speedy 
T€-appcaranee of motor power. 12th Nov. — The movements of the left 
lapper extremity are rapid and energetic; those of the corresponding inferior 
extremity exhibit slight paresis. Very intense anaesthesia exists on the left 
side (limbs, body, &c.). Facial sensibility is diminished, on this side only. For- 
mications from time to time through all the left side. Died, i8th March, 
1859. 

Autopsy. — At the base of the corona radiata of the right hemisphere, imme- 
diately outside of the tail of the corpus striatum, appears a lacuna of the size 
of a pea {cellular infiltration). The anterior wall of this lacuna is two lines 
behind the anterior extremity of the optic thalamus. Two or three lines far- 
ther off, another lacuna is seen, of smaller dimensions, which extends to four 
or five lines behind the posterior extremity of the thalamus, so that as the usual 
length of the optic thalamus is eighteen lines, the portion of the corona radiata 
which lies immediately adjacent to the tail of the corpus striatum was 
perforated, fore and aft, by the old focus of ramolhssement for an extent of 
eleven lines. A similar focus involves the external portion of the third part of 
the lenticular nucleus. " It commences nearly two lines behind the anterior 
border of the optie thalamus and ends at about four lines from the posterior 
extremity of the optic thalamus. In its course of one inch long, it occupied 
the greater length of the internal side of the third part of the lenticular 
nucleus, and part of the capsula interna. In the posterior half of their 
course, then two foci were not farther part, in one place, than the distance of 
one Ime. It follows, that in this place, almost all the corona was separated 
from the internal capsule and the optic thalamus. Spinal cord. — Collection of 
granular bodies somewhat abundant in the left lateral column, rare in the 
anterior column. 

Case 2, S. J — , aet. 55. — Apoplectic attack, followed by hemiplegia, Oct. 25, 
1851. Two months after, the paralysis of the extremities disappeared to such an 
extent that the patient could extend the arms, grasp objects with some strength, 
jkiid walk without help, but lamely. Oct., 1855. — Anaesthesia of the left 
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For my own part, I am inclined to believe that the participation 
of the special senses will be one day recognised, when care shall 

extremities (face and body also benumbed, but in a less degree) persisting 
since the attack. Power of motion recovered, but the limbs of the left side 
are more feeble than those of the right. Died, Oct. 31, 1858. 

Autopsy. — Old flat cicatrix, about five lines in breadth and eight in length, 
situated at the superior and external part of the right optic thalamus. The 
•cicatrix begins four and a half lines behind the left anterior extremity of the 
optic thalamus, and ends eight lines farther off. Lying parallel to this cica- 
trix is another, an inch long, occupying the tliird part of the lenticular nucleus ; 
it begius two lines behind the anterior extremity of the thalamus, and ends 
nearly three lines in front of its posterior extremity (figs. 18, 2, and 2'). There 
was, besides, a lacuna in the right inferior lobe (Qgs. 18, 2"), another in the 
anterior lobe of the same side, two as big as a pin's head in the anterior part 
of the right optic thalamus ; two in the pons Varolii, and finally, one in the 
right and superior portion of the left hemisphere of the cerebellum. No 
secondary degeneration of the cord was observed. 

Case 3. — Fr. Hasvelka, set. 22. November ist, 1852. Apoplectic 
attack, hemiplegia on the right, with intense anaesthesia of the corresponding 
half of the body. At the end of five weeks, diminution of motor-paralysis. 
Feb. 3, 1853. — Motion quite free, on the right side. The entire right half of 
the body is the seat of very marked anaesthesia (scalp, ear, face, and body). 
The anaesthesia is equally noticeable in the eye-Ud, nostril, left half of the 
lips, and not only on the outer but also on the inner side. The right conjunc- 
tiva is less sensitive than the left. When the right nostril is tickled, the 
sensation is less felt than in the left. Same difference between the right 
meatus auditorius, and the left. In the right half of the mouth (tongue, 
palate, gums, cheek), the sensation of heat is less vivid than in the left. At the 
tip of the tongue on the right, and over the space of an inch in length, the 
patient does not feel the taste of salt. Same result as regards the right half 
of the dorsum and root of the tongue. On the right also, the sense of smell 
is weakened, and vision is less distinct. When the pupils have been made to 
contract by bringing a light close to the eyes, the right pupil afterwards dilates 
more than the left, the sense of hearing is normal on both sides. February 26. — 
The anaesthesia has diminished; the movements are more energetic. March 15. — 
Temporary improvement of vision; no difference between the two eyes. 
Apnl 3. — The anaesthesia still exists over the right half of the body (on touch, 
and pinching). Debility of vision augmented on the right. Died April 4. 

Autopsy, — In the white substance of the left superior lobe, is found a focus 
of ramoUissement two inches in length and one in breadth. It dipped into the 
inferior convolutions of the operculum, and attained the surface of the brain. 
Its posterior extremity corresponded to that of the optic thalamus ; its anterior 
part greatly exceeded that of the thalamus. In its broadest portion, the focus 
was only separated by three lines from the tail of the corpus striatum. The 
convolutions lying beneath, were to the extent of a florin, yellow, softened, 
and depressed. (Fig. 18, 3.) Optic thalamus healthy, perhaps a little frag- 
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have been taken to seek for it. My opinion is founded on the fol- 
lowing basis. 

There exists in the clinical history of the organic diseases of the 
nervous centres a symptomatic sign but little known, and little re- 
marked as yet, which I shall have occasion some day to discuss in 
detail before you. This is a kind of rhythmical convulsion which 
occupies an entire half of the body, including the face, (in many 
instances at least), and which assumes sometimes the appearance of 
the clonic jerking of chorea, sometimes that of the tremor of para- 
lysis agitans. This hemilateral trembling occasionally presents itself 
as a primary affection ; at other times, it supervenes consecutively 
on a hemiplegia, whose invasion was sudden. In the latter case, it 
commences to appear at the epoch when motor paralysis begins to 
improve. The lesion consists in the presence either of a focus of 

ment of the third part of the lenticular nucleus has been touched. The focus 
had destroyed a somewhat considerable length of white substance, and the two 
external thirds of the foot of the corona radiata. Spinal Cord. — Slight agglo- 
meration of nuclei in the most posterior part of the lateral column. 

Case IV. — Anne B — , an aged woman, died 22nd February. For many 
years she had right hemiplegia, with intense anaesthesia of the same side. In 
addition, sensorial anaesthesia (sight, smell, taste) of the same side, and 
formications. 

Autopsy. — Old apoplectic focus, pigmented brown, situated along the outer 
part of the left optic thalamus, and quite close to the tail of the corpus stria- 
tum. It commences six lines behind the anterior extremity of the thalamus 
and extends two or three lines in front of its posterior extremity. Anteriorly, 
it is half a line, and posteriorly two or three lines beneath the superior 
surface of the thalamus, which is considerably depressed in this direction. An 
inch long and four or five lines deep, the focus touches a large extent of the 
posterior part of the radiation of the crus cerebri, a part of the internal 
capsule, and, perhaps, a part also of the lenticular nucleus. Spinal Cord.—^ 
Accumulation of granular bodies in the posterior part of the right lateral 
column. 

To sum up : the foci were seated at the external periphery of the optic thalami, . 
they extended, from before backwards, in the longitudinal axis of the cerebrum, 
without, in most cases, reaching the extremities of the thalamus. They were 
from eight lines to an inch in length, reaching even two inches into the white 
substance. The regions affected were : the superior and external part of the 
thalamus ; the third part of the lenticular nucleus ; the posterior part of the 
internal capsule, comprised between the thalamus and the lenticular nucleus ; 
the corresponding portion of the white substance of the superior lobe opposed, 
to it. Several of these regions were always affected together. The fibres 
which proceed from the white substance of the hemisphere into the external 
part of the optic thalamus were constantly affected. 
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haemorrhage or of ramoUissement, or in that of a tumour. In all 
cases of this kind which I have hitherto observed, and in the 
analogous facts collected from various authors, the lesion in ques- 
tion occupied the posterior region of the optic thalamus and the 
adjacent parts of the cerebral hemisphere exterior to it. 

Now, hemiansesthesia is a tolerably common — but still not a 
constant — accompaniment of this group of symptoms, and it 
occupies the same side of the body as the tremor.^ 

It existed in a high degree of development, in a male patient 
whose history M. Magnan has recently communicated to the Societe 
de Biologie ; in his case, the form of tremor of which I have tried 
to give you a summary notion, showed itself in a most marked 
manner. Everything tends to show (I cannot be more positive 
as there was no autopsy) that the encephalic lesion was, in this 
man, of the same sort, with respect to position, as that which I 
found in my patient. Now, in this case, M. Magnan ascertained, 
in the clearest manner, that tactual sensibility was not alone involved ; 
the special senses were themselves affected, as they are in hysterical 
hemiansesthesia. On the side stricken with hemiansesthesia, the eye 
was affected with amblyopia, the sense of smell was lost, and 
taste was completely abolished. 

Hence, it becomes probable, if I am not mistaken, that complete 
hemianaesthesia, with derangements of the special senses, — and con- 
sequently, such as is presented in hysteria, — may, in certain cases, 
be produced by a circumscribed lesion of the cerebral hemispheres.^ 

* See a Lecture of M. Charcot (in ' Le Progres Medical,' 23 Janvier, and 
€ Eevrier, 1875), on * Hemiclioree post-h^miplegique.' (Note to 2nd edition.) 

^ The views expressed in this Lecture, relative to hemiansesthesia of cerebral 
origin, have received further clinical confirmation from the incidents of a case, 
which we noted, in M. Charcot's wards. ('Progres Medical,' 1873, p. 244), 
and from the experiments on animals conducted by M. Veyssiere (* Recherches 
cliniques et experimentales sur Themianesthesie de cause cerebrale,' Paris, 
1874). This work also contains some interesting clinical notes. (Note to the 
2nd edition.) 



LECTUEE XI. 

OVARIAN HYPERESTHESIA. 

Summary. — Local hyderia of British authors. Ovarian pain ; its 
frecpiency. Historical remarks. Opinion of 31. Briquet, 

Characters of ovarian hypercBsihesia, Its exact position.. 
Aura hysterica : first node ; globus hystericusy or second node ; 
cephalic phenomena or third node. The starting-point of the 
first node is in the ovary. Lesions of the ovary ; desiderata. 

Relations between ovarian hypercesthesia and the other acci- 
dents of local hysteria. 

Ovarian compression. Its influence on the attacks. Mod'ns 
operandi. Ovarian compression as a means of arresting or pre- 
ventifig hysterical co7ivulsions known informer times. Its appli- 
cation in hysterical epidemics. Epidemic of St. Medard — the 
remedy termed '^ secours.^' Analogies which exist between the 
arrest of hysterical co7irulsions by compression of the ovary, and 
the arrest of the aura epileptica by ligature of a limh. 

Conclusion, from a therapeutical point of view. Clinical 
observations. 

Gentlemen, — By the somewhat picturesque and certainly very- 
practical term local hysteria, British authors are accustomed to 
designate most of the accidents which persist, in a more or less 
permanent manner, in the intervals between the convulsive fits of 
hysterical patients, and which almost always enable us, on account 
of the characteristics they present, to recognise the great neurosis 
for what it really is, even in the absence of convulsions. 

Hemiancesthesia, paralysis, contracture, fixed painful points occu- 
pying difiFerent parts of the body (rachialgia, pleuralgia, clavos 
hystericus), according to this definition, come under the head of 
local hysteria. 
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I. 

Among these symptoms there is one which, on account of the 
predominant part it, in my opinion, plays in the clinical history of 
certain forms of hysteria, seems to me to deserve your entire atten- 
tion. I refer to the pain which is felt in one side of the abdomen, 
especially in the left, but which may occupy both sides, at the 
extreme limits of the hypogastric region. This is the ovarian pain^ 
concerning which I said a few words in my last lecture ; but' I do not 
wish to make unreserved use of this term before justifying, the hypo- 
thesis which it implicitly adopts — and this, I trust, will be an easy task. 

This pkin I shall enable you to touch, as it were, with the finger, 
in a few moments, and to observe all its characteristics, by intro- 
ducing to your notice five patients who constitute almost the whole 
of the hysterical cases, actually existing among the i6o patients 
who occupy the department devoted in this hospital to women 
affected by incurable convulsive diseases, and reputedly exempt 
from mental alienation. 

IT. 

You already perceive, from this simple indication, that iliac paia 
is a frequent symptom in hysteria ; this is a fact long recognized 
by the majority of observers. 

Let it suffice, as regards former times, to mention the names of 
Lorry and Pujol, who, most particularly, noticed the existence of 
hypogastric and abdominal pains, in hysterical cases. 

It is singular, after this statement, to find that Brodie who was 
perhaps the first to recognize all the clinical interest which attaches 
to local hysteria, does not treat of abdominal pain in a special manner^ 

It seems as of traditional custom that the practical spirit of 
English surgeons should be attracted by the clinical diflScultieE 
which the local symptoms of hysteria present. Mr. Skey who, ia 
this respect, may be regarded as continuing Brodie's work, in a very 
interesting series of lectures on local or surgical forms of hysteria,^ 
as he calls them, expatiates on the iliac pain, or pain of the ovarian 
regiov^y which, in his opinion, is very common, and which, accord- 
ing to his view, but contrary to what really occurs, is chiefly met 
with in the right side, 

^ Brodie, 'Lecture illustrative of certain nervous affections/ 1837. 
^ F. C. Skey, 'Hysteria. — Local or Surgical forms of Hysteria,' six lec- 
tures, London, 1870. 
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You are aware that, in France, Scliatzenberger, Piony, and 
Negrier, have laid special stress on this symptom, which they un- 
hesitatingly attribute to the abnormal sensibihty of the ovary. 

In Germany, Eomberg has followed Schutzenberger on this topic; 
however, it is to be remarked that, as regards our contemporaries, 
most of the German authors pass in almost complete silence over all 
that relates to this hypogastric pain. This is the case, for instance, 
with respect to Hasse and Valentiner. Hence, it is clear that this 
symptom, after having enjoyed a certain degree of favour, doubtless 
on account of the theoretical considerations connected with it, has 
gone somewhat out of fashion, at present. 

Symptoms, also, as you see, have their destiny : Habent sua 
fata. I should not be surprised if the otherwise very legiti- 
mate influence of M. Briquet^s work counted for a good deal in 
the production of this result. It now becomes our duty to examine 
how far we ought to follow this eminent author in the path which he 
has marked out for us. 

III. 

I am far from saying that M. Briquet did not recognise the very 
frequent existence of fixed abdominal pains in hysterical cases. He 
has even coined a new word to designate these pains c(Blialgia (from 
KocX/a, the belly), and a word, even though it be merely a word, is 
still something that arrests the mind. In ^oo, out of 430 cases 
of hysteria M. Briquet met with coelialgia. However, I should point 
out to you that, under this name, he includes aUke the pains of the 
upper part of the abdomen and those of the iliac and hypogastric 
regions, but the latter are confessedly the most common. 

At first glance, therefore, it seems as if the difference between 
M. Briquet and his predecessors were merely an apparent one. 
Now, it is nothing of the kind, and here is the chasm which divides 
them. 

Whilst MM. Schutzenberger, Piorry, and Negrier place in the 
ovary the chief seat — the focus, so to speak — of the ihac pain, M. 
Briquet only admits the existence of a simple muscular pain, an 
hysterical myodynia. According to his view: 1°, pain of the pyra- 
midalis or of the lower extremity of the rectus abdominis has been 
mistaken for uterine pain ;^ ^ pain of the lower extremity of the 
pbliquus abdominis takes the place of the so-called ovarian pairu 
Such is the thesis of M. Briquet. 



IV. 

Let ua investigate together, geiitlemeu, the basis on which this ] 
opinion rests. In order to arrive at our object, I am about to refer I 
to the observations which I have been enabled to collect upon a large i 
scale in this hospital. I shall, therefore, proceed to describe this | 
pain, such as I have learned to know it, 

i". Sometimes it is an acute, nay, a very acute pain ; the patients 
cannot tolerate the slightest touch, nor suffer the weight of t!ie bed , 
clothes, &c.; they shrink suddenly, and as if instinctively, from the 
finger of the investigator. Add to thb a certain degree of turae- , 
faction of the abdomen, and yon have the clinical appearance of 
false peritonitis — the spurious peritoitiiis of Britisli authors. It is 
manifest that the muscles and the skin itself share in the suffering 
here. The pain then occupies a considerable extent of the surface of 
the body, and, consequently, is not easily locaHsed. However, Todd' 
remarks, and I have frequently verified the accuracy of bis state- 
ment, that in certain cases, a circumscribed cutaneous hyperfcsthesia 
occupies a rounded dermal space, of from two to three inches in 
diameter. This hyperesthesia has its seat partly in the hypogastrium, 
partly in the iliac fossa, and corresponds, according to this author, 
to the region of the ovary, 

3°. In otJier cases, the pain does not spontaneously show itself; 
it requires pressure to discover it, and, under such circumstances, we 
note the following phenomena : a, there is general anjcathesia of the 
»Hn; i, the muselei, if relaxed, may be pinched and raised without 
causing pain ; c, this preliminary exploration proves that the seat of 
the pain is neither in the skin nor in the muscles. It is eurise- 
quently necessary to push the investigation further, ami by jiene- 
trating, as it were, into the abdominal cavity by pressure of the 
fingers we reach the real focus of the paiu. 

This operation allows us to make certain that the seat of the pain 
in question is usually fixed, tliat it is always nearly the same ; and 
indeed, it is not uncommon to find that patients point it out, with 
perfect unanimity. From a line uniting the anterior superior spines 
of the ilia, let fall the perpendicular lines which form the lateral 
limits of the epigastrium, and at the intersection of these vertical 
and horizontal lines will be found the focus of pain, as indicated by 
' Todd, 'Clinical Lectures on tlie Nervous System.' Lecture xi, p. 448, 
LoDdon, 1836. 
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the patient, and which becomes further manifest on pressure being 
applied by the finger. 

Deep exploration of this region allows us readily to recognise 
part of the superior inlet which describes an inwardly concave 
curve; this is our guiding point. Towards the middle part of this 
rigid crest, the hand will usually meet with an ovoid body, elongated 
transversely, which, when pressed against the bony wall, slips under 
the fingers. When this body is swollen, as often happens, it may 
attain the size of an olive, or of a small egg, but with a little ex- 
perience its presence can be easily ascertained, even when it is of 
much smaller dimensions. 

It is at this, the period of exploration, that the pain is chiefly 
determined ; it then manifests itself with characters which may be 
called specific. This is no common pain we have to do with, but a 
complex sensation which is accompanied by all, or some, of the 
phenomena of the aura hysterica ; such as they spontaneously show 
themselves before an attack. When the sensation is thus determined, 
the patients recognise it as familiar, — as having felt it scores of 
times. 

In short, gentlemen, we have succeeded in circumscribing the 
initial focus of the aura, and, by the same act, we have provoked 
irradiations in the direction of the epigastrium (thej^r*^ node of the 
aura, to use M. Piorry^s terminology) sometimes complicated with 
nausea and vomiting ; then, if the pressure be continued, there soon 
supervene palpitations of the heart, with extreme frequency of the 
pulse, and finally, the sensation of the globus hystericus is developed 
in the throat {second node). 

At this point terminates the description, given by authors, of the 
ascending irradiations which constitute the aura hysterica. But, 
judging from my own observations, the enumeration of symptoms, 
if thus limited, would be incomplete ; for an attentive analysis allows 
us to ascertain the presence, in most cases, of certain cephalic dis- 
orders which are evidently the continuation of the same series of 
phenomena. Such are, for instance (in case of compression of the 
left ovary) J the intense sibilant sounds in the left ear, which the 
patients compare to the strident noise produced by the whistle of a 
railway engine — a sensation as of blows from a hammer falling on 
the left temporal region, — and, lastly, a marked obnubilation of sight 
in the left eye. 

The same phenomena show themselves in the corresponding parts 
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of the right side, when pressure is applied on exploration of the right 
ovary. 

The analysis cannot be carried further, for when matters have 
arrived at this point, consciousness becomes profoundly affected, and,,, 
in their confusion, the patients no longer retain the faculty of de- 
scribing what they feel. Besides, the convulsive fit soon supervenes, 
if the experiment be persisted with. 

Leaving out of the question the phenomena which relate to the 
last phase of the aura hysterica (the cephalic symptoms) , I have just 
been describing to you, gentlemen, the whole series of phenomena 
obtained in the experiment of Schutzenberger, and we are thus led 
to acknowledge, with this eminent observer, that compression of 
the ovarian region, simply reproduces artificially the series of sym- 
ptoms that spontaneously present themselves in the natural course 
of the disorder. 

I am well aware that, according to M. Briquet, the aura 
hysterica starts, in the immense majority of cases, from the 
epigastric node ; neither do I forget that, in support of his asser- 
tion, this author quotes an imposing array of figures. But we 
must not always bow to statistics, and it may be fairly asked 
whether M. Briquet, who has shown himself somewhat severe 
upon the "ovarists," has not in his turn allowed himself to be 
carried away by some preoccupation which made him neglect ta 
inscribe the initial iliac pain in the series of phenomena of the 
aura. 

If I am to judge from my own observations, this iliac pain always 
precedes in point of time, however small the interval may be, the 
epigastric pain, in the development of the aura, and consequently 
it constitutes the first link of the chain. 

V. 

It remains for me, gentlemen, to establish that this particular 
point, where the iliac pain of hysterical patients resides, corresponds 
exactly with the position of the ovary, then I shall have rendered 
it highly probably, if not absolutely demonstrated, that, the painful 
oval body, whence the irradiations of spontaneous or provoked 
hysteria start, is really the ovary itself. 

Generally, I believe, an imperfect idea is formed of the precise 
position which the ovary occupies during life. When, the abdomen 
being laid open, and the intestines raised, we find in the pelvis 
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behind the uterus, in front of the rectum, the appendages of the 
uterus flabby, shrunken, and as it were shrivelled, it is plain that we 
are in presence of appearances not at all answering to vital con- 
ditions. It is evident that, after death, the arterial network of the 
Fallopian tubes and of the ovaries (the vascular wealth and erectile 
properties of which have been so well illustrated by my friend Pro- 
fessor Eouget, of Montpelier) , has long ceased to fulfil its func- 
tions. Again, it must not be forgotten that the laying open of the 
abdomen most certainly alters the true relations of the appendages 
of the uterus to other parts. This is proved by the fact that, in 
frozen corpses,^ the ovaries occupy a more elevated position, — one 
which recalls to some extent their admitted position in the new-bom 
infant. In the diagram before you, which is copied from the ' Atlas' of 
M. Legendre, you see a horizontal transverse section of the body of a 
woman, aged 20 ; its plane passes three quarters of an inch (2 centi- 
metres) above the pubis, and divides one of the ovaries in twain^ 
whilst the other, lying superior to it, escapes. From this it appears 
that, in the adult female, the ovary should be situated on a level 
with or even a little above the superior inlet, (or brim of the pelvis) 
jutting over into the iliac fossa along with the Fallopian tube. This 
result accords in every particular with that given by palpation 
applied to the living body. I will add that if you pass a long 
needle perpendicularly through a corpse laid on the dissecting table^ at 
a spot corresponding with that where hysterical patients complain of 
iliac pain, you have every chance —as I have frequently found — of 
transfixing the ovary. 

This position of the ovary appears, in fact, to have been im- 
plicitly recognised by Dr. Chereau in his excellent treatise on 
diseases of the ovary,^ when he remarks that, in women, where 
the abdominal wall does not offer too great a resistance the tume- 
faction, or even the sensibility only, of the ovary may be ascer- 
tained. The introduction of the^finger into the rectum would not be 
a superior mode of exploration, according to our author, except 
in cases where the abdominal parietes present an invincible 
obstacle. 

Gentlemen, after all these explanations which I have just discussed, 
I believe I have a right to draw the conclusion that it is to the 

^ E. Q. Legendre, 'Anatomie Ghirurgicale homolographique/ &c., pi. X, 
Paris, 1858. 
'^Cii^reau, 'Etudes sur lea maladies del'ovaire/ Paris, 1841. 
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ovary i and the ovary alone, we must attribute ^t fixed iliac pain of 
hysterical patients. It is true^ that at certain epochs, and in severe 
cases, the pain, by a mechanism which I need not at present indi- 
cate, extends to the muscles and to the skin itself, so as to justify 
the description given by M. Briquet ; but I cannot too often repeat 
that, if limited to these external phenomena, the description would 
be incomplete and the true focus of the pain misapprehended. 

VI. 

This would be the place to investigate what is the anatomical con- 
dition of the ovary in cases where it becomes the seat of the iliac 
pain of hysterical patients. In the actual state of affairs, we 
can unfortunately only give you some rather vague information, 
in reference to this subject. There occasionally exists a more 
or less marked tumefaction of the organ, such as was found in 
the case of blennorrhagic ovaritis recorded in the memoir of M. 
Schutzenberger. But this is rather an exceptional circumstance, 
and it is proper to remark that common inflammation of the ovary 
may exist with all its characters, and yet there shall supervene no 
irradiations, as described, neither spontaneously nor under the 
influence of pressure. M. Briquet has not failed to set this circum- 
stance prominently forward, and here he is perfectly right. Hence 
we must emphatically declare that every ovarian inflammation is 
not indifferently adapted to provoke the development of the aura 
hysterica. Ovarian tumefaction in hysterical patients is sometimes 
completely absent, at other times it is but little marked ,- and it. 
seems probable enough that the tumefaction of the ovary, in such 
cases, is the result of a vascular turgescence analogous to what is 
exhibited after the occurrence of certain neuralgic affections. Patho- 
logical anatomy has not hitherto supplied us with any positive data 
in relation to this question ; at present, therefore, you may designate 
the state of the ovary either by the term Tiyperhinesis (Swe- 
diaur), or ovarialgia (Schutzenberger), or ovaria (Negrier), — the 
name, indeed, matters little, when the fact is well estabUshed. 

VII. 

It being conceded that the ovary is the starting-point of the 
aura hysterica, at least in a group of cases, it will not be unin- 
teresting now to show that an important and, in some sort, an inti- 
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mate relation exists between the ovarian j)ain ani the other pheno- 
mena of local hysteria. 

You can in fact discern, gentlemen, in the patients to whom I 
call your attention a remarkable concord between the seat of the 
iliac pain and the manner in which the concomitant symptoms are 
localised. I will not revert to the cephaUc phenomena of the aura 
which, as I stated a little ago, are manifested on the same side with 
the ovarian pain ; I will confine myself to showing that the Aemi- 
anasl/iesiuy the paresis, and the coulracture of extremities, occupy 
the left side when the ovarla is situated on the left, and vice 
versa. I will also point out to you that when the ovarian pain 
occupies both left and right sides, the other phenomena become 
bilateraly predominating however on the side where a greater in- 
tensity of iliac pain is felt. 

On several occasions, we have noted in some of our patients an 
abrupt change of the seat of ovarian pain. The patient Ler — is 
one of these. When the ovaria, in her case, predominated in the 
left side, the cephalic symptoms of the aura, the contracture of ex- 
tremities, &c., showed, for the time, their maximum of development 
on the same side, — predominating afterwards on the right side, 
when the right ovary became again the more painful. 

It must not be forgotten that ovarialgia appears to be a con- 
stant phenomenon, one eminently permanent, in the form of 
hysteria which engages our attention, so that, taken in connection 
with some other indication of the same category, it may guide 
jour diagnosis in difficult cases. 

YIII. 

It remains for me now, gentlemen, to enter upon an exposition 
of facts which will probably be considered by you as the main 
feature of this study. These facts, in reality, are of a nature, if I 
err not, to set out in still greater prominence the truly predominant 
part pertaining to ovarialgia in one of the forms of hysteria. 

You have just seen how methodical compression of the ovary 
can determine the production of the aura, or sometimes even a 
perfect hysterical seizure. I propose now to show you that a more 
energetic compression is capable of stopping the development of the 
attack when beginning, or even of cutting it short when the evolu- 
tion of the convulsive accidents is more or less advanced. This, at 
least, is what you can very plainly discern in two of the patients 
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whom I have placed before you. In their cases, the arrest of 
the convulsion, when compression has been properly applied, is 
total and final. In the others, the manipulation merely modifies 
the phenomena of the seizure in varying degrees, without however, 
producing complete cessation. And be kind enough to note care- 
fully that we have to deal in all of them, not with common vulgar 
convulsive hysteria, if I may so express myself, but with convulsive 
hysteria in what is unanimously recognised as its gravest type — I 
mean hystero-epilepsy. 

Let us suppose that one of these women is taken with a seizure. 
The patient suddenly falls to the ground, with a shrill cry ; loss of 
consciousness is complete. The tetanic rigidity of all her members, 
which generally inaugurates the scene, is carried to a high degree ; 
the body is forcibly bent backwards, the abdomen is prominent, 
greatly distended, and very resisting. 

The best condition for a perfect demonstration of the effects of 
ovarian compression, in such a case, is that the patient should be 
laid horizontally in dorsal decubitus, on the floor, or, if possible, 
on a mattress.i The physician then, kneeling on one knee, presses 
the closed hand or fist into that iliac fossa, which he had previously 
learned to regard as the habitual seat of the ovarian pain. 

At first, he must throw all his strength into the eflPort in order to 
vanquish the rigidity of the abdominal muscles. But, when this is 
once overcome and the hand feels the resistance offered by the rim 
of the pelvis, the scene changes and resolution of the convulsive 
phenomena commences. 

The patient soon begins to make numerous and sometimes noisy at- 
tempts to swallow; then consciousness returns almost at the same time, 
and now the woman either moans and weeps, complaining that you are 
hurting her (as in the case of Marc — ) or else she experiences relief, 
and testifies her gratitude ; ^^Ah! c'estbien! cela fait du bien!'* 
is always the cry of the patient Gen — , under such circumstances. 

Whichever happens, the result in short is always the same, and if 
you but continue the pressure for two, three, or four minutes, you 
are almost certain to find all the phenomena of the seizure disappear 

^ It may not be amiss to remark that, if the seizure occur whilst the patient 
is reposing, the method of compression described can also be applied without 
removing her from the bed. Applied in this manner, by Professor Charcot, I 
have been a witness to its instantaneous effect, in the hysterical wards of La 
Salpetriere. (S.) 
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as if by magic. You may, besides, vary the experiment and, at your 
pleasure, by removing the compression and again applying it, you 
can stop the seizure or allow it to recur as often almost as you like. 

When once we have definitely overcome the obstinate resistance 
which the abdominal parietes always ofi'er at first, it is not necessary 
to employ all one's strength, and the application of the two first 
fingers of the hand to the presumed seat of the ovary is suflBcient 
to produce the desired eflect. However, the operation, if it require 
to be prolonged for some minutes, is always rather fatiguing to the 
physician. I have contemplated modifying the modus operandi. 

Perhaps, you might make use of a bag filled with shot, such as 
M. Lannelongue has employed for a difTereut purpose, or the appli- 
cation of an appropriate bandage might be tried, — this is a question 
to be considered. At present, the assistants in the wards who have 
been instructed in the method of manipulation described, apply it daj 
by day in the case of those patients to whom it is really beneficial. 

IV. 

It is singular enough, gentlemen, that a method the practice of 
which is so simple and which, undoubtedly, is capable of rendering 
real service, should have fallen, as it has fallen in our days, into 
complete disuse. As I have already intimated, the invention of this 
process is far from being my own ; it may possibly be traced to a 
very ancient period ; it is certain that it dates from a time anterior 
to the sixteenth century. The following is what I have learned 
in reference to it, from some researches made rather hurriedly 
amongst the dustiest, and therefore the least frequented, volumes 
of my library. 

Willis, in the 17th century, in his treatise on convulsive disease, 
expressed himself as follows : ' It is certain,' he says, ^ that the con- 
vulsive spasm which comes from the belly is arrested and can be pre- 
vented from ascending to[the neck and head by a compression of the 
abdomen, determined by arms being clasped round the body, or by 
means of bandages drawn very tight.' He states also that he succeeded 
himself in stopping a fit, by pressing energetically with both hands 
joined together upon the lower part of the belly. But Mercado ^ 
(in 15 1 3) had long previously advised the use oi frictions on the 

^ Willis, ' De Morbis Conviilsivis,' t. ii, p. 34. 

2 D. L. Mercatus, ' Opera, tit. iii, De virginum et viduarum affectionibus/ 
p. 546, Francof, 1620. 
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abdommi, with the object of reducing the womb, which he supposed to 
be displaced, according to the old doctrine.' One of his countrymen, 
Monartes, it seems, went about it in a more determined manner, for 
he placed a large stone on the patient^'s belly, during the seizure. 

It does not appear, however, that this custom prevailed widely ; 
for I do not find it mentioned in Laz. Riviere, nor in E. Hoffmann. 
Boerhave alone, at the beginuing of the i8th century, insists anew 
upon compression of the abdomen during the hysterical seizure ; 
it should be applied, according to him, by means of a cushion placed 
under sheets drawn tight, and extending from the false ribs to the 
crests of the ilia. la this manner, he aays, jou give almost certain 
relief to the patient, provided the sensation of the globus hystericus 
has not yet ascended beyond the diaphragm. ^ 

In modern times, Eecamier, reviewing this method, wliich, as you 
see, was already ancient, placed on the belly of the patient a cushion 
upon which an assistant took his seat. His example has been but 
little followed, so far as I am aware, except by N^grier, the Director 
of the School of Medicine of Ajigera, whose ' Collection of facta 
relating to the history of the ovaries and of the hysterical affections 
of females,' published in 1858, does not, however, appear to have 
attracted much attention. The process adopted by Negrier is a 
more methodical one than those employed by his predecessors; in 
the apphcation of compression, it is the ovary he aims at, ' a strong 
and broad pressure exerted by means of the hand upon the ovarian 
region is sufhcient in many cases,' remarks Negrier, 'to ward off 
and completely suppress the convulsive seizure.' 

But, let us put aside for awhile the methods of regular medical 
practice, and see what have been the processes by means of which, 
in certain celebrated hysterical epidemics, the assistants gave 
reUef to the " convulsion naires." Among the modes of succour 
adopted, we find mention made of one very curious custom well worth 
examining, the original notion of which must, in all probability, have 
been owing to the suggestion of some " con vulsionn aire " ; I allude to 
compression of the ahdomen. There are, in fact, hysterical patients, 
who, ou experiencing the premonitory pains of the aura, instinctively 
seek relief in compression of the ovarian region. Such is the case, 
for instance, as regards one of our patients, named Gen — , whose 

' Negrier, " Receuil de fails pour aecvif it I'histoire des ovairea et des 
affections lijEtSriques de la femme," Angers, 1858, pp. 158, 1(19. 

' Tun Swieten, ' Comm,,' t. iii, p. 417. 

18 
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symptoms have been already discussed. This woman has long been 
accustomed to arrest the development of a seizure by compressing 
the left ovary ; she generally succeeds when the invasion of the attack 
does not take place with great rapidity. If she fail in her effort^ 
she calls on the attendants to help her in the operation. 

Let us examine a little more closely these incidents of convulsive 
epidemics^ as we find them narrated in history : they supply material 
for a retrospective study which is not devoid of interest. 

The learned Hecker, writing of those who were affected with St. 
John's Dance,^ remarks that they frequently complained of great 
epigastric pain^ and requested to have their abdomen compressed 
by bandages. 

But, in reference to this subject, we find the most interesting 
documents in connection with the epidemic of St. M^dard, as it is 
called. You are aware how this took place when the religious 
exaltation of the Jans^nists, persecuted on account of the Bull Uni- 
genitus, was at its climax. The epidemic, which began at the tomb 
of Deacon P&ris, who died in 1727, presented two distinct periods. 

The first was chiefly remarkable, at least from our point of view, 
on account of the cure of a certain number of sick persons, amongst 
whom were several suffering from well-attested permanent hysterical 
contracture.^ In the second period, predominated convulsions of a 
more or less singular character, but which, in short, differ in nothing 
essential from those which characterise hysteria when it assumes an 
epidemic form. Now, it was at this period that the practice of giving 
the secouTs (as it was called) made its appearance in the epidemic 
of St. Medard. 

Of what did this succour consist ? In most cases methods were 
employed to cause firm compression of the abdomen, or else vio- 
lent blows were given it with some instrument. Thus there were : 
1°, the succour administered by means of a heavy andiron, with which 
the abdomen was repeatedly struck; 2°, the succour given by means 
of a wooden beetle or large pestle, which differs little f^om the 
former ; 3°, in this case, a man clasped his two fists together and 
thrust them, with all his might, against the abdomen of the '' con- 

^ Hecker, " Danse de St. Jean," Aix-la-Chapelle, 1374, " Epidemie de St* 
Witt^" a Strasbourg, 1437. 

2 Carre de Montgeron, loc, ciL 

3 Bourneville and Voulet, "De la contracture hysterique permanenle/' pp 
7-17, Paris, 1872. 
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vulsionnaire, and, the better to succeed, he called other men to assiat 
him; 4°, three, four, or even fi^e persons got upon the body of 
the sufferer — a " con vulsionn aire," called by her co-religionista, 
Sister Margot, had a particular predilection for this species of suc- 
cour ; 5°, finally, there is a case where long bands were disposed 
so that they might be drawn tight to left and right, and thus com- 
press the abdomen. These modes of succour, whichever kind was 
adopted, were always, it appears, followed by great relief. 

Hecquet, a physician of the period, declined to see in these con- 
vulsions, which others attributed to divine influence, anything but 
a natural phenomenon, — and so far he was perfectly right. But I 
cannot share his opinion when, in his work entitled, ' Du Naturalisme 
des Convulsions,' he maintains that the modes of succour were noth- 
ing else than practices suggested by lubricity. For my own part, I do 
not well see what lubricity could have to do with blows of pestles and 
andirons administered with extreme violence, althougli I am far from 
forgetting what a depraved taste may give birth to, in this affection. 
I believe it is very much simpler and very much more legitimate to 
admit that the succour — apart from the amplifications suggested by 
a love of notoriety — corresponded to an empirical practice, the result 
of which was to give great relief in cases of hysterical seizure. 

X. 

You have assuredly remarked, gentlemen, the analogies which exist 
between this arrest of hysterical or hystero-epileptical convulsions, 
determined by abdominal compression, and the arrest of convulsions 
which is sometimes effected by a ligature of the limb from which 
the phenomena of the aura, in such cases, take their rise. This, 
perhaps, is the place to remind you that a sudden flexure of the 
foot causes, as M. Brown-Sequard has shown, the immediate cessa- 
tion of the convulsive tremulatiou of spinal epilepsy, observable in 
certain cases of myelitis. You are not unaware, that, in experimental 
pathology, these clinical facts find, to some extent, their explanation. 
I cannot enter into detaUs at present, let it suffice to remiud you that 
numerous experiments on animals bear testimony to the fact that sus- 
pension of reflex excitability of the spinal cord may be caused by irri- 
tation of the peripheral nerves. Thus, the experiment of llerzen shows 
us that, in the case of a decapitated frog (which was coaaequently 
placed in an excellent condition to augment to the utmost ths reflex 
excitability of the spinal cord), if the lower portion of the eord be 
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irritated it will be impossible, so long as this excitation subsists, ta 
call into action the excitability of the superior extremities. And^ 
on the other hand, if you tie a ligature tightly round the upper 
extremities of a frog, similarly decapitated, so long as this ligature 
remains, the excitation of the inferior extremities will not be followed* 
by reflex movements. This, at least, is what is demonstrated by 
Lewisson's experiment. 

However, although these facts are more easily analysed they are- 
not, in the actual state of science, more easily explained than the 
corresponding phenomena observable in man. 

XI. 

Time presses, and I cannot dwell any longer upon this subject. 
I should, however, have liked to show you the importance, from a. 
practical point of view, of suppressing severe fits of hysteria, or, at 
least, of moderating their intensity. But this aspect of the question 
may be more appropriately illustrated when I shall have described,, 
in another conference, the consequences which follow reiterated fits, — 
otherwise, termed the hydero-epileptical acme?- I will confine myself, 
at present, to formulating as follows, one of the conclusions deducible 
from the present study : 

Energetic compressmi of the painful ovary has no direct influence 
over most of the permanent symptoms of hysteria, such as contrac- 
ture, paralysis, hemiancesthesia, Sfc. ; but it has a frequently 
decisive effect upon the convulsive attach, the intensity of which it 
can diminish, and even the cessation of which it rtiay sometimes- 
determine. 

XII. 

I have, in conclusion, gentlemen, to introduce to your observation 
the patients whom I have had chiefly in view in the preceding 
description, and to point out the most salient pecuharities which 
they present. 

Case I. — Marc — , stt. 23, suffering from hystero-epilepsy since - 
the age of sixteen. It is not certain to what cause the origin of the 

1 In French, etat'de-mal hpterO'epileptiqtie, Freiich pathologists employ 
the term etat {status, agfitj) to designate that period of a disease when the 
symptoms, having attained their utmost intensity, may remain for some time.- 
stationary, as it were. (S.) 



disorder should be attributed. However that may be, she presents 1 
the following phenomena of local hysteria : hemianesthesia, ovaria, 
audparesis, on the left aide. She is likewise subject to frequent ' 
vomiting, and haa had achromatopsia of the left eye. 

The attacks are preceded by a characteristic aura ; the premoni- 
tory phenomena start from the left ovary, and the cephalic symptoms 
are very marked. With respect to ihe seizures, they arc com- 
posed of three periods : a, tetaniform, epileptiform convulsions, 
foaming at the mouth ; — i, (period of contortions) great movements 
ofthe body and lower extremities; during this stage,the patient gives 
utterance to strange words, and seems a prey to moody delirium ; — 
c, tears and laughter announcing the end of the attack. In her case, 
a prompt and absolute cessation of all the phenomena is determined 
by compression of the left ovary. 

Case II. — Cot — •, set. 21, hysteria began at the age of fifteen. 
The iil-treatment she had suffered from her father, who was addicted 
to alcoholic excesses, and her subsequent career as a prostitute, ha?e 
■doubtless exerted acertain etiological influence. The local hysteria 
is still more marked in this case, than in the former one. We have 
to note on the right side hemiatieeatAesia, ovarian paiji, and permanent 
vontractare with tremulation of the lower extremity. 

The attack is heralded by a distinct aura, proceeding from the right 
ovary, and terminating in very evident cephalic symptoms. The 
convulsions, which are chiefly tonic, are complicated by epilepti- 
form phenomena ; C — bites her tongue, foams at the mouth, &c. 
The period of contortions follows, and is very intense. The attack 
frequently terminates by contortions of the pelvis, with laryngeal 
constriction, tears, and an abundant flow of urine. In her caae, 
compression of the ovary modifies the intensity of the fit, without, 
however, arresting it. In the first months of the year, this patient 
was stricken with the hystero-epileptical acme, to which we wiD 
return in another lecture.^ 

Case III. — Legr — Genevieve was born at Loudun. The coi 
cidence is curious — for that, you know, was the scene of the e; 
drama of which TJrbain Grandier was the victim. Genevieve is 38 
years of age; her hysteria dates from the period of puberty. Among 
the permanent symptoms of local hysteria, we observe well-marked 

' This caae is detailed in full in the treatise by BourneTille and Voulet, 'De 
ia contracture permaDente.' Obs. viii, p. 41. 
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Ufi AemianastAesia, left ovarian pain^ with easily discerned tumefac- 
tion. Her mind^ finally^ is in a strange state. 

The aura is very distinct^ and the cardiac palpitations and cephalic 
phenomena constitute the predominant symptoms. Each seizure 
is divisible into three stages : i^^ epileptiform convulsions^ foaming^ 
and stertor; a°, then contortions of the limbs and entire body; 3°^ 
the period of delirium, during which, at the dose of complete attacks,, 
she relates all the incidents of her life. 

Sometimes the patient, in this latter phase, has hallucinations; she 
sees ravens and serpents; moreover, she commences a kind of 
dance, and then she exhibits, as it were, in an embryonic state and 
sporadic form, a specimen of those dances of the middle-ages, de- 
scribed under the name of saltatory epidemics (or the dancing mania) . 
In connection with this, I would have you note that certain cases of 
hysteria— forming, in some sort, varieties within the species — present 
in a rudimentary state the different convulsive forms which are ex- 
hibited in a highly developed state in the time of epidemics. This, 
indeed, is a point which Yalentiner has thoroughly discussed in 
his interesting work on hysteria.^ 

In Genevieve's case, compression of the ovary determines what 
we might call a sudden arrest of the attack. She has a clear con- 
ception of its influence, for she herself tries to compress the region 
which gives birth to the aura, and when she cannot succeed, she, a» 
we have already mentioned, calls for help from the attendants. 

Case IV. — ^Ler — y set. 48, is a patient well known to all the 
physicians who, during the last twenty years, have frequented this- 
hospital, in the discharge of various duties. In other words, hers is 
a cos celebre in the annals of hystero-epilepsy. You will find the 
early portion of her history narrated in the thesis of M. Dunant (of 
Geneva). Ler — ceased to menstruate four years ago, notwithstand- 
ing which, the nervous accidents persist. We called on you just 
now to observe the presence of a rudimentary form of Tarantism 
in Genevieve's case; Ler — is a Demoniac, one '^possessed by a 
devil,'^ — or, again, she presents the image, not much fainter than 
the reaUty, of one of those women who were called '' Jerkers '* in 
the Methodist Gamp Meetings, and who assumed the most horrify- 
ing attitudes in their paroxysms. (See Mffs. 19, 20 and ai.) 

1 Valentiner (Th.), " Die Hysteric und ihre Heilung," v. q. extract in 
*Moayement Medical,* June, 1872. 
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The probable cause of theae nwvons accidents in the case of LeT — 
deserves mention. Slie bad, as she says, a series of &igbts : i°, at 
the age of eleven, she was terrified by a mad dog ; 2°, at the age of 
sixteen, she waa struck with honor at sight of the corpse of a 
mmdered woman ; 3°, at the same age, she was again terrified bj 
robbers who, as she was passing through a wood, rushed out to 
despoil her of the money she carried. 




IiG. 19.— Altitude of Ler— daring the attack ; period of ooniortion. (Fao- 
simiie of a sketch from ustnre.) 

The components of local hysteria, in hei case, are formed by 
hetdatuatheiia, ovaria, parme, and momentary emttracturet of 
the upper and lower extremities on the right side. Sometimes the 
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phenomena invade the left side, and then, in accordance with onr 
description, we find doable ovaria, with double anaesthesia, &c. 




Fig. 20. — ^Attitude of Ler — during the attack ; period of contortion. (Fac- 
simile of a sketch from nature.) 

The attacks, which are heralded by a well-marked ovarian aura, 
are characterised in the first stage, by epileptiform and tetaniform 
convulsions; after this come great gesticulations of a voluntary 
character, in which the patient, assuming the most frightful postures, 
reminds one of the attitudes which history assigns to the demoniacs ; 
(period of contortions, Figs« 19, 20 and 21). 

At this stage of the attack, she is a prey to delirium, and raves 
evidently of the events which seem to have determined her first 
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seizures. She hurls f Qiioua invectives against imaginary individnala, 
crying out, " viUains ! robbers! brigands! fire! Sre! 0, the dogs I 




Fig. 31. — Hyatero-epileptic attack; period of contortions. (Drawn bj M. 
Richer from a sketch made bj M. Charcot.) 

I'm bitten ! " — Reminiscences, doubtless, of the emotions experienced 
in her youth. 

"When the convulsive portion of the attack is ended, there super- 
vene, as a general rule : i", hallucination of vision j the patient 
beholds horrible animals, skeletons, and spectres; 2°, paralysis of 
the bladder ; 3°, paralysis of the pharynx ; 4°, and lastly, a more or 
less marked permanent contracture of the tongue. 

Theselatter phenomena occasionally render it necessary to have re- 
course, for several days, to the use of the catheter, and to the 
employment of the stomach pump for alimentary purposes. 

Compression of the ovary, in this case of Ler — , is almost void of 
■eiTect upon the convulsions.' 



' We published the detailed account of this patient's 
Medical,' (Noa. 18-33, '875). 



n the'ProgtSs 
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Case Y. — You are already acquainted with this patient^ named 
Etch — ; it is she who famished ns with materials for our lecture 
on hysterical iachuria^ We note^ also^ in this case^ the presence 
of AemiafuestAesia, achromatopsia^ contracture, and ovaria on the 
left side. The attacks are principally tetaniform and tonic. We 
have notj hitherto^ had the opportunity of testings in her case^ the 
influence of ovarian compression upon the convulsions. 

^ Fide ante, Lecture ix. 



HYSTERICAL CONTRiCTURE. 

SuMMAEY, — Forms of hysterical coniracture. Description of the 
hemiplegic form ; analogies and differences between hysterical 
contracture and that resulting from, a drcumseribed lesion tf tie 
hrain. Mxample of the paraplegic form of hysterical contracture. 
Prognosis. — Sudden recovery vn some cases. Scientific expla- 
nation of certain reputedly miraeulovs events, IneuraHlity of | 
contracture in a certain numiertf hysterical patients. Examples. 
Anatomical lesions. Sclerosis of the lateral columns. Varieties 
tf contracture. Hysterical clubfoot, 

Gbntlbmbs, — Iq his standard treatise on hysteriaj M. Bri(iaet, 
though he does not give to the history of permanent coniracture, 
which may affect one or several members in hysterical cases, all the 
consideration that in my judgment it deserves, yet traces with a sure 
hand the most salient features of this symptom. This, he writes, is 
a rare complication. He had, in fact, only met with it six times at 
the period when he pubhshed his work. In one case, the contrac- 
ture occupied one limb only ; in two others, it appeared under a 
kemiplegic form ; and in the last three cases, it assumed the para- 
plegic form. It is perfectly true that hysterical contracture can 
present these several aspects. You will, besides, verify the fact for 
yourselves, as I am fortunate enough to be able to place under 
yoar observation two patients, one of whom presents the heraiptegic 
form and the other the paraplegic form of hysterical contracture. 
We are thus enabled to make you touch with the finger, as it were, 
the most interesting pecuharities connected with this singular maui- 
a of hysteria. 
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I. 

Etch — , now aged 40 years, has been affected for twenty months 
with left hemiplegia. Yon perceive the superior extremity of this 
side is in semi-flexion (fig. 22); it is the aeat of eonsiderable rigidity, 
a fact attested by the difficulty experienced in trying to increase the 
flexion, and the impossibility of obtaining complete extension,' 




V \ 

3. — Cotttractnre ot left upper extremity. 
The left lower extremity is in extension; its several parts are, 
so to speak, in a forced posture. Thus the thigh is strongly 
extended on the pelvis, the leg upon the thigh. The foot pre- 
sents a most marked example of talipes eqwvno-vanis. In addition 

1 At the present moment (Julj, 1873) the contractare of the left extremi- 
ties is observable, witb all the characteriatics described ia the lectore, which. 
was deiivered in June, 1870. [Etch — has since recovered, see infr^ pp. 390-1 • 
S.] 
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to this, the adductor muscles of the thigh are, also, spaBinodically 
contractured. Ie shortj all the joints are alike rigid, and the whole 
limb forma as it were an inflexible bar, for, by grasping the foot, you 
can raise, in one piece, the inferior portion of the patient's body. 
I lay particular stress upon this attitude of the lower extremity, 
because it is very rare in hemiplegia arising from circumscribed 
cerebral lesion {en foyer) , and is, on the contrary, as it were the rule 
in hysterical contracture. In the latter case, permanent flexion of 
the thigh and leg is, to judge from my own experience, a really 
exceptional fact. 

We have here a-pennanent coniraeiure in the rigorous sense of the 
word ; I have assured myself that it is nowise modified during the pro- 
foondest sleep ; io the daytime, there are no alternations of increase 
or remission. The slumber alone, which chloroform procures, causes 
it to disappear if the intoxication produced be considerable. 

Although the hemiplegic contracture by which oar patient is 
affected is, I repeat, of nearly two years standing, you perceive that- 
the nutrition of the muscles has not sensibly suft'ered. I should 
also add that the electrical contractility has remained nearly normal. 
I wouldpoint outto you, in passing, that, by forcibly setting back 
the pointof the foot, you determine in the contractuied lower extremity 
a trepidation which sometimes persists long, even when the foot is 
let go, and allowed to resume its former attitude. You are aware that 
thi« same trepidation is very commonly met with in paralysis with 
contracture, arising from an organic spinal lesion, as, for instance, 
when the lateral columns are afl'ected with sclerosis; but I have 
likewise seen it, in a number of cases, in which hysterical contracture 
ended suddenly in the patient's recovery. Hence, you will observe 
that this phenomenon is not one of absolute worth, so far as an 
anatomical diagnosis is concerned.^ 

' In i8C8, in tbu coarse of mj lectures at La Salpetriere, I called attention 
to the peculiar treinbliiig which, in certain patients affecteii bj paialjfsls, or 
even bj paresis, uf the lower extremities, was produced in the foot when 
it was caught b; the point and suddenly turned back {v. A. Dubois, 
"Etude sur quelquea pojuta de 1'ataJi.ie loeomotricc progressive," 'These do 
Paris,' 1868). 

The trepidaliou, thus provoked, geuerallj stops as soon as the foot is no 
onger kept iji dursal flexion ; sotnetieies, however, it persists for a little time 
after. Limited to the foot in man; cases, it extends often to the eotire 
limb, and sometin^es even to the losccr cxtrejnit; of the opposite side. In. 
cases where the trembling in question can be provoked b; the method de- 
scribed, it frcqueatlj liIso shows itself, eitber spontaneously (at least apparently 
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Leaving out of the question the difference we have mentioned re- 
specting the attitude of the lower extremity^ all the other peculiarities 
we have described mighty strictly speakings ^Pplj to a case of organic 
hemiplegia, resulting from a deep seated lesion of the encephalon^ 
as haemorrhage or ramollissement^ for instance. 

Another feature of resemblance is the following: hemiplegia 
showed itself suddenly in Etch — during a seizure. After this 
attack^ the patient remained for several days without consciousness. 

«o) or under the inflnence of the movements made by the patient to raise 
liimself in bed, to rise from it and stand, or again whilst walking. 

Trepidation of the foot, whether provoked or spontaneous, shows itself in 
various circumstances when the lateral fascicles of the spinal cord have become, 
throughout a certain extent, the seat of a slow connective proliferation. These 
<X)nditions are, it is plain, the same as those in which, at a later period than the 
trembling, the production of permanent contracture takes place. Thus spon- 
taneous or provoked tremulation, whether limited to the foot or generalised, is 
observed in symmetrical sclerosis of the lateral columns, in disseminated 
sclerosis, whenever the spinal foci occupy the lateral columns to the extent of 
some inches in length. They are seen when sclerosis descendens has been 
established consecutively on compression of the cord, caused by a tumour ; in 
acute or subacute transversal myelitis ; or, again, in lateral sclerosis, consecutive 
en certain cerebral lesions such as, for instance, circumscribed ramollissement, 
or hsBDiorrhage of the opto-striate bodies, involving the capsula interna. The 
tremulation in question is, therefore, not the appanage of any one disease in 
particular, it is connected with affections of very different origin, but in which 
lateral sclerosis is a common feature. However, its presence in cases of 
hysterical contracture, terminating abruptly in recovery, shows that it canmot 
■always be attributed to a perceptible material lesion of the lateral columns 
(Dubois, loc. cit., Charcot et Joffroy, * Archives de Physiologic,' 1869, pp. 632 
«t seq. ; Charcot, * Le9ons sur les Maladies du Syst^me Nerveux,' ire Edition, 
pp. 218, 307, 319). 

Quite recently Herr Westphal ^nd Herr Erb have each devoted to the study 
of this symptom a treatise, accompanied with ingenious physiological views. 
According to these authors, provoked trepidation of the foot (which is desig- 
nated by Herr Westphal under the name Eiiszphanomenon) would be a refl^ 
phenomenon, having its starting point in the tendons (W. Erb, ** Sehnenreflexe 
bei Gesiinden und bei Riickenmarkskranken,'* 'Archiv fiir Psychiatric,' iv 
Bund, 3 heft, p. 792, 1875; C. Westphal, "Ueber einige Bewegungs- 
Erscheimungen an gelahmten Gliedern," Idem, p. 883; W. Erb, "Ueber 
einen wenigbekannten Spinalen Symptomencomplex," in 'Berliner Klin. 
Wochenschrift,' 1875, No. 26). 

In some cases of paralysis of the upper extremities, when, for example, we 
have hemiplegia consecutive on lesion of the internal capsule, and when perman- 
ent contracture is not too marked, we can succeed, by suddenly extending the 
fingers, in producing a spasmodic trembling of the hand, similar in every 
respect io provoked trepidation of the foot. (J. M. C.) 
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Having indicated the analogies) I muat point out the ditferences. 
They are numerous and emphatic, and in point of fact, nothing is 
more simple than to assign hjaterical contractuie to its proper cause, 
by taking note of characters which arc almost always present. 

1°. Remart, in the first place, gentlemen, the absence of facial 
paralysis :ind of deviation of the tongue, when that organ is pro- 
traded. You know that these phenomena always, on the contrary, 
exist to some extent in hemiplegia resulting from circumscribed 
cerebral lesion.^ 

2°. Observe also the existence of an analgesia and of an 
anffisthesia, which may be termed absolute, extending over the 
entire paralysed half of the body, and consequently occupying the 
face, trunk, &c. This alteration of sensibility involves not only the 
stin, but also the muscles, and perhaps the bones ; it stops exactly 
at the median line. 

This kind of generalised anaesthesia, occupying a complete half of 
the body, — Jiead, trunk, and members — this quasi- geometrical limita- 
tion of the anaesthetic portion by a vertical plane dividing the body 
into two equal parts, are, as it were, the peculiar property of hysteria,^ 
However it happens, this symptom is very rarely observed in hemi- 
plegia of cerebral origin, and in case of spinal hemiplegia, that is, of 
hemiplegia resulting from a unilateral lesion of the spinal cord, the 
antesthesia, as M. Brown-Sequard has shown, would occupy the side 
opposed to that affected by motor paralysis. 

3°. We have many other distinctive characters to point out. 
The patient is intelligent, and we have no reason to suspect her 
sincerity. She can, therefore, give us authentic information with 
respect to the mode of evolution of her affection. The following is 
a succinct account of her history. 

There were not, it appears, any hysterical antecedents in her case. 
The disease set in, when she was 34 years of age, after a violent 
moral shock, with a seizure accompanied by loss of consciousness. 
This attack, according to all probability, assumed the epileptic form 
of hysteria. Etch — , in fact, fell during the fit into the fire, and she 
bears on her face the traces of the bum which she then received. 

' According to HerrHaaaet'Haodbuchder Path., &c,,' 3 Auflaj;, Eriangen, 
1869) Herr AlthauE was tlie Grst to point out tlie absence of facial paraljsis, and 
oflingualand buccal deviation in Ljsterica! hemiplegia. This is not the case ; tLe 
ciiomoter in question liad been, previonslj, prominently set focl.li in 11. B. Todd's 
" Lectures on the Nerrona System." 

' V. ante. Lecture X on " HemiaDaatLesia." 
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Benewed attacks^ at times plainly hysterical^ at times exhibiting some 
of the aspects of epilepsy, supervened, repeatedly, daring the follow- 
ingyears ; but, at the age of 40, appeared the permanent symptoms 
of hysteria which we have at present to study. We should, there- 
fore, mention in what concurrence of circumstances they were de- 
veloped, for we shall find there some characteristic features. 

a. Menstruation which, until then, had been regular, became 
disordered; the patient, from time to time, had vomitings of 
blood ji there was considerable tympanitis, with acute pain on 
pressure in the left ovarian region. This pain was of a special 
character, being accompanied by peculiar sensations which radiated 
towards the epigastrium, and which were noticed by the patient as 
heralding most of her seizures. These symptoms, including the 
tympanitis, and retention of urine, are still in existence. 

h. Almost simultaneously with the occurrence of these phenomenon. 
Etch — became subject to persistent retention of urine ^ which neces- 
sitates the constant employment of the catheter. 

c. Matters were still in this state, when, in October, 1868, there 
supervened a very severe attack, accompanied by convulsions and 
followed by an apoplectiform condition with stertorous breathing ; 
then hemiplegia suddenly made its appearance. 

Now, gentlemen, this considerable tyrtipanitisy these joai«« in the 
ovarian region^^x^ retention of urine y constitute a group of symptoms, 
the importance of which is nearly decisive in diagnosis. Nothing 
similar is to be seen in the premonitory symptoms of hemiplegia 
arising from cerebral lesions, whilst it is very common, on the contrary, 
to find these symptoms preceding the appearance of the permanent 
phenomena of hysteria, whether hemiplegia or paraplegia. This is 
a point which M. Briquet has not failed to bring out ; it is likewise 
properly noticed, so far at least as hysterical paraplegia is concerned, 
by Dr. Laycock, in the following terms : " In hysteria, more or less 
severe paralysis of the lower extremities is always accompanied,*' 
he might have added, ^'and preceded," " by a corresponding 
degree of perturbation in the functions of the pelvic viscera ; this 
perturbation is manifested by constipation, tympanitis, vesical 
paralysis, increase or diminution of the urinary secretion, ovarian 
or uterine irritation, &c.''^ 

^ This is a frequent accident in hysterical patients, when there is a notable 
derangement of the catamenia. 

'Treatise on the Nervous Diseases of Women/ London, 1840, p. 240. 
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d. When Etch — was atimitted a year ago, {June, i86()), to La 
Salp^triere, the hemiplegia had been seven or eight months in exis- 
tence. Independently of the characteristic peculiarities, alreaJy men- 
tioned, the state of the paralysed members could be, itselfj quoted 
in favour of the hysterical origin df the paralysis. Thus, whilst 
the upper extremity was in a state of complete and absolute flaccidity, 
the lower extremity presented very marked rigidity of the knee. 
This would be a considerable anomaly in a case of liemiplegia, con- 
secutive on cerebral lesion, for, in such a case, the slowly ensuing 
rigidity prefers to manifest itself in the upper extremity. 

c. The contracture which at preseut occupies the upper extremity, 
only dates from a few months back, and it was developed suddenly, 
and without transition, aft-er a seizure. It is not in this way, as you 
know, that we find the tardy contracture supervening, which results 
from hiemorrhage or raraollissement of the brain. In tbe latter case, 
contracture always sets in slowly and in a progressive manner. 

Thus, gentlemen, by taking note of all the circumstances which 
have just been enumerated, nothing is more easy than to ascertain 
the real cause of the disease, in the case of our patient Etch — . 
In the following observation, which relates to a case of hysterical 
paraplegia,! the same facilities for making a differential diagnoKS 
may be found. 

II. 

Alb — J aged 21 years, a foundling, has been affected for about 
two years with permanent contracture of the inferior extremities, 
which are, as you may observe, in extension and quite rigid. 
As in the case of Etch — , muscular contractOity is not dimi- 
nished. The members are emaciated, hut this emaciation affects 
them generally, and is due to the fact that the patient is subject to 
almost uncontrollable vomitings, which hinder her from taking sufh- 
cient nutriment. We have likewise to note an almost complete 
analgesia of the paralysed members. 

Now, the following are the thoroughly decisive symptoms which 
allow us to establish the diagnosis. 

a. Alb — has been subject to hysterical fits since she was sixteen 
years of age; 6, she has been for four years affected with retention 

' This case waa alread; referred to in Lecture XI. A detailed acconnt of 
the $;fmptoni3 ma; be found in tlic memoir, ' Com te -rendu dea obserratiros 
reoneillies a la Salpetriere, concemant I'^pilepaie et I'bjstero-^pllepsie.' (B.) 
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of urine, which generally requires the employment of the catheter ; c, 
she presents enormous tympanitic distension of the abdomen ; d^ the 
ovarian regions are painful on pressure, and if the exploration be 
pressed, an hysterical seizure is soon provoked ; Cy contracture of the 
inferior extremities supervened suddenly, without transition, — ^and 
this is a symptom which we have already had occasion to emphasise 
in the preceding case. Now, such symptoms are not to be met with 
during the progress of sclerosis of the lateral columns. 

III. 

Thus, gentlemen, nothing, I repeat, is simpler than the clinical 
interpretation of these two cases, so far as the diagnosis is con- 
cerned. But here is a point where, in these and in analogous cases, 
serious difficulties may arise. 

What will become of these patients? In their case, paralysis 
with contracture has persisted, without amendment for four years. 
Will this contracture some day be resolved, or will it, on the con- 
trary, persist indefinitely, and so become an incurable infirmity? 
These are questions which we must ask, without, however, pledging 
ourselves to give categorical answers. 

A. It is possible that, in spite, of its long duration, this contrac- 
ture may, without leaving any trace of its existence, disappear — 
perhaps to-morrow, or in a few days, or a year hence. We can 
fortell nothing concerning it. In any case, if recovery takes place, it 
may be sudden.^ From one day to the next, resumption of the 

^ Dr. Laycock remarks that a woman may have been bed-ridden for several 
months, and quite unable to use her lower extremities, the physician may have 
given up all hope of being of any assistance to her, when suddenly, under the 
influence of some potent moral cause she will be seen to rise from her bed 
*' no longer the victim of nerves, but the vanquisher," as Thomas Carlyle says, 
and walk about as well as if she had never been stricken with paraplegia. 
This is one of the terminations of hysterical paraplegia which the physician 
should never lose sight of, and which well shows what risk he runs in pro- 
nouncing a case of this kind to be incurable. T. Laycock, * A Treatise on the 
Nervous Diseases of Women,' London, 1840, p. 289 (Note to first Prench 
Edition). 

This anticipation was fulfilled during the present year, as regards the first 
mentioned of the two patients to whom allusion was made in this passage, 
italicised in the first edition. The state of Etch — on the 21st of May, 
may be thus summed up : retention of urine, with periodic ischuria, daring 
nine years ; contracture of the right lower extremity ; contracture of the 
members on the left side, of six years' standing; contracture of the jaws. 
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normal state may occur ; and if it should happen, that at thia period, 
the hysterical diathesis is exhausted, the patients may once more 
take their place in everj-day life. 

In connection with this, gentlemen, I cannot resist pausing a 
moment iu presence of these rapid and often unhoped-for reeoreries 
from a disease which, during such a length of time, had made itself 
remarkable on account of its tenacity and its resistance to al! thera- 
peutic agents. A sudden strong emotion, a concurrence of events 
taking powerful hold of the imagination, the reappearance of long- 
suppreased catamenia, &o. — occurrences such as these are frequently 
the occasions of those prompt recoveries. 

I have seen in this hospital, tliree cases of the kind which I 
request your permission to briefly summarise. 

1°. In the first case, there was contracture of a lower extremity 
(fig. 33), of at least four years' standing. On account of the mis- 
conduct of this patient, I was obliged to give her a stern admonition 
and declare that I should turn her out of the hospital. Next 
day, the contracture had entirely disappeared. This fact is the 
more important, because convulsive hysteria existed only as a bye- 
gone fact in her memory. Tor two or three years past, the con- 
tracture had been the only manifestation of the great neurosis. 

a^. The second case, likewise, concerns a woman aifected by 

necessitating tlie use of the stomach-pump, of one jear'a standiu<;j aphonia, 
lastiog during ten months. On the 22nd Mar, at a quarter past seven 
o'clock in the evening, ahe was Ecized iritli a fit, marked cliieflj b; great 
oppression; contracture of the neek -muscles, on the left, which twisted the chia 
behind the left shoulder. The patient does not lose consciousness, slie believes 
sbe is going to die; she shrieka, — the contracture of the jaws vanishes. 
She tosses about, the attendants endeavour to restrain her; with lier right 
arm, wbieh has become free, she repels tiioso who bold her. She wants to go 
to the window for air; and, being opposed, ber passion increases, and uiider 
this influence it was observed that contracture of the right 1^ disappeared, and 
that thia was followed bj disappearance of that of tbe left leg, and next by 
that of the left arm, in succession. Etch^ — is allowed to rise; she walks 
abont ; in eighteen htmra recoveiy aias complete, or ncarlj so. Dating from 
the next daj, the urioar; secretion became normal again (PI. x). The amblyo- 
pia and anfesthesia did not completely disappear until a few days Lad elapscit, 
and tbe patient has only retained some cracking sound in her joints, principally 
in those of the left leg, as vestiges of her permanent contracture. In conclu- 
sion, the only traces of former accidents to-day, are some slight cracking sounds 
in thejoints of the limbs previously affected by contracture (B.) (Note to tbe 
Second French Edition.) 
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permanent contracture of one member only, 
proper, had long disappeared. This woman i 



The hysterical crises, 
as charged with theft r~ 




Fia. 33. — QjBterical contractare ot the rtght lower eitremit;. 

the cottttactuie which had lasted for two years, vanished suddenly on- 
account of the moral shock caased by this accusation. 

^. In the third case, the contracture had assumed the hemi- 
plegic form ; it affected the right side, and was particularly evident 
in the upper extremity. Eecovery took place almost suddenly, 
eighteen months after invasion, on account of a sudden disap- 
pointment. At that time there was no anssthesia, and the patient, . 
whilst confessing to having experienced strange nervous derange- 
ments, denied the existence of any real hysterical seizures in the past; 

It is necessary to recognise, gentlemen, the possibihty of tiiose - 
recoveries which, even at the present day, have been cried up as - 
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miraculous bysomcj but of which only charlatans take the credit to 
themselves, in self-glorification. In former tiroes, similar cases 
were frequently cited, when it was sought to prove before sceptics , 
the influence of the supernatural in therapeutics. From this point 1 
of view, you will read with interest an article published in the Revue 
de Philosophie Positive (ler Avril, 1869), by the venerable M. 
Tnttre.^ I allude to an essay entitled, Vn fragment de MedeciTie relro- 
speciive (Miracles de Saint Louis), in which is found an account 
of several cases of paralysis cured after pilgrimages to St. Denis, to 
the tomb where the mortal remains of King Louis IX had recently 
been deposited. Three of these eases are especially interesting to us 
on account of the exaetneps of their details. They relate to women, 
still young, who were suddenly seized with contracture of one of the 
lower extremities, or of both members on the same side of the body, 
which likewise presented considerable anresthesia. In these cases, 
recovery took place suddenly, in the midst of circumstances well 
adapted to strike the imagination. You see, gentlemen, that things 
have littie changed since the close of the thirteenth century.^ 

But if the recovery of these patients is possible, and even probable, 
it does not necessarily take place, and it may be that the contrac- 
ture will persist, as an incurable infirmity. This is an assertion, 
which it will not be difEcult for me to justify. But, allow me to 
point out to you that, in most authors, you will only find vague, un- 
certain, and far from satisfactory assertions in reference to this 
subject. 

a. I introduce to yon a patient, now aged ^^ years, who, eighteen 
years ago, was seized, after an hysterical attack, with paraplegia ac- 
companied by contracture, the principal characters of which you can 
still recognise. At the beginning, the contracture from time to time 
gave evidence of temporary amendment. But, for over sixteen years, 
it has never undergone the least modification. In this case, we have 
a real rigidity of the muscles, with predominance of the action of 
the extensors and adductors. Even after sixteen years of immobility 
of the lower extremities, the ligamentous parts are not affected, at 
least not in the knees, as we have been enabled to verify by an 

' Very little, in reality, for the professedly miraculous cures, concerning " 
whicli so much noise has been made in these later days, do not difler in anj 
perceptible character from the miracles of St. Louis. The reader may coii- 
viucc himseir of this by a perusal of the work recently published by M. Diday, 
-aatiEled, 'Eiamen Medical des Miracles,' &c., Paris, 1873 (Boumeville). 
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exploTation made when the patient was under chloroform. The 
deformity of the feet alone, which resemblea that of talipes equino- 
vams, was not modified during this artificial sleep. The muscles 
of the :egB and thighs are markedly atrophied^ and faradaic con- 
tractility is diminished tiiere. Daring many years, hysteria seems 
to have been completely exhausted in this woman, and it has become- 
very improbable that any event could henceforth altefj in any way, the 
state of her lower extremities. (Fig. 24).! 




Fia. 34. — Hjstencal contractoie of both inferior extremities. 

b. What condition then has supervened thus to mamtain the ex- 
istence of this paraplegia with ngidity of the hmbs '' Evidently, 
in recent cases of hysterical contractnre, the orgamc modification 
which produces permanent rigidity, whatever it may be, whatever seat 
it occupyjis veryslight, and very fugitive, since its correlated symptom» 
may disappear suddenly and without transition. It is certain that, 

' For a detailed account of this case see p. 53 of the alemoir entitled ' Do 
la contiactuiB permaneute,' £c. (B.) 
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with the means of investigation which we possess at the present day, 
the most minute necroscopic scrutiny wouid not be capable of dis- 
coveriDg, in such cases, the traces of this alteration, But is it the 
same with respect to inveterate cases ? No, gentlemen, I believe I 
can assert, basing my opinion on my knowledge of an analogous 
case, that in this woman there supervened, at a certain period, a 
sclerous lesion of the lateral columns, which would be discernible 
now, if an examination were possible. 

It has hap]jened to me, in fact, once to discover, in the case of 
an hysterical woman (who was for ten years affected with contracture 
of all four members, which had suddenly supervened), a slerous lesion 
which occupied symmetrically the lateral columns throughout nearly 
the whole length of the spinal cord. On several occasions this woman 
experienced temporary remissions of the contracture, but after a last 
seizure, it had become definitely permanent,' 

' Society Medicate des Hopitaui, Seance da 25 Janvier, i86g. Precisely 
as we, sometimea, find a spinal lesion, anatomiciillj perceptible, in inveterate 
cases of bjstetical contracture, so also may visual tronbles be accompamed lij 
lesions of the fundus, whicli an opLthalmoscopic esamination wQl reveal. A 
student of La SalpStriere, M. A. Svjnos, has given in his inaugnral thesis (' Des 
Ambljopies et des Amauroses Hystcriques,' Paris, Juillet, 1S73) nearlyaJl that 
relates to this subject. He has, in particular, described in detail the ophthalmo- 
flcopio pbenomcna noted on difl'erent occasions in the case of Etch — . 

In this case, which has been repeatedly referred to (Lecture IX and XI), 
no lesion was discovered tor a long time in the fundus of the left eye, 
affected bj bjBterical amblyopia ; but a later exam i a at ion, made March aoth, 
1B73, by M. Galezowski, revealed Ihe followijig alterations : 1°, the papilla ia 
nniformly red over its whole extent, a pbenctnenon consecutive on oapilkry 
COngestioQ; a°, the borders of lAe papilla are effaced, blurred, on account of 
a diffuse leroiu exuialion which extends along the vessels over the retina ; 
3°, the principal branch of the central artery, which is distended iii the lower 
part of the retica, presents a fusiform dilatation, whilst near the papilla it 
seems to be in a state of spasmodic contraction. According to M. Galezowski : 
"There is reason to snppose that all these disorders are due to spasmodic 
contraction of the arteries in some places, and their dilatatiou in others. 
Hence the occurrence of papillary congestion in some parts, and of aosmia 
in others, a state of things resulting in peri- papillary serons infiltration." (B.) 
See also the case recorded by M. Bonnefoy, in the 'Le Mouvement Medical,' 
1873, p. 27I) (Note to the First Edition), 

In all the patients affected by hyaleriiral amblyopia, wbo were recently 
examined by M. Landolt at La Salpetriere, the visual field for white and for 
colours was fonnd to be conceotricaliy diminished, even in cases where visoal 
acuity and central perception of colours are normal in the eye of the non- 
autestlietic side. All the functions of (he retina of the eye, on the affected 



1 

J 



296 PATHOLOGICAL PHYSIOLOGY. 

It is undoubtedly legitimate to draw from the foreging facts,^ some 
inductions relative to the pathological physiology of hysterical con- 
side, Lave proportionately decreased. For details relatinp^ to diminution of 
the visual field for colours, in hysterical patients, see PI. ix, fig. 2, which 
represents the phenomena noted in the case of Marc — and the account by 
which it is accompanied. (Note to the Second French Edition.) 

' To the cases mentioned by M. Ciiarcot, the following, noted in his wards, 
should be added, confirming as it does his teaching in every particular. 

Berthe Chat — , aged 18 years and a half, (July, 1873), ^^ subject from 
childhood until her twelfth year, to cpistaxis, always supervening in the right 
nostril ; and from the age of twelve until she was fifteen, to cephalalgia, 
affecting her at monthly periods nearly. At fifteen, without any known 
cause, and irrespective of any appreciable hereditary influence, she had 
suddenly a convulsive seizure, with loss of consciousness. Rare during her 
sixteenth and seventeenth years, these attacks were multiplied in the course 
of her eighteenth year. Some of them, which belong to the category of simple 
hysteria, recur during every two or three months ; others, partaking of the 
nature of hystero-epilepsy appear every month, with tolerable regularity. The 
occurrence of the catamenia (in January, 1873) did not modify, in any per- 
ceptible manner, the frequency and character of the convulsions. 

At the time of her admission to La Salpetriere, (Sept., 1872), this young 
girl presented on her right side : 1°, complete hemiansesthesia ; 2°, ovarian 
hyperaisthesia. 

October 8. — After an attack, accompanied by delirium lasting for about 
twelve hours, contracture of the right lower extremity with talipes equino- 
varus supervened; the contracture is complicated by an almost constant 
tremulation (spinal epilepsy). From the loth to the 25th of October, the 
situation is unchanged, in spite of the occurrence of a hystero-epileptic 
fit. 

October 30. — Convulsive paroxysms, in which hysteria predominates. During 
the second] paroxysm, the persons who held the patient lest she might hurt 
herself, felt the right leg, which . till then had been in extension, become 
suddenly flexed upon the thigh, and when the patient came to her senses, the 
contracture had ceased. Chat — retained a certain degree of debility in the 
right inferior extremity, principally in the foot which was turned inwards. 

November. — Berthe walks without limping; the right foot still turns 
inwards occasionally, and its point knocks, at times, against the left foot. 
Sometimes, also, the right leg is taken with a trembling which lasts %s% or 
six minutes, and which is followed by a sort of numbness that generally 
remains during the course of the day. " Then I can no longer feel my 1^,** 
says the patient. 

1873. — The muscular debiHty has progressively diminished. To-day (July 8) 
Chat — is as strong on one side of the body as on the other ; the right 
hemianaesthesia and ovarian pain have not changed. This case is an additional 
proof that hysterical paralysis, with contracture, may suddenly disappear 
without the assistance of any intervention. (B.) 
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tracture. According to the considerations we have mentioned, the 
lateral columns, or at least their posterior portions — which preside 
over permanent contracture in cases of disseminated or fasciculated 
sclerosis — are indicated as being the seat of organic modifications, 
which are at first of a temporary character, and give rise to hysterical 
contracture. In the course of time, these modifications, whatever they 
may be, give place to deeper material alterations, — genuine sclerosis 
is established. This may not be, perhaps, beyond the resources of 
our art, but, in any case, its existence most assuredly no longer allows 
us to hope for that sudden disappearance of contracture which forms 
one of the most striking characters of the disease, when it has not as 
yet reached the most advanced phases of its evolution. 

Does there exist any sign which would enable us to indicate, with 
certainty, the character of the case; to ascertain, for instance, whether 
the sclerosis has, or has not definitely taken up its abode in the 
lateral columns ? I do not believe, gentlemen, that in the actual 
state of science, a single symptom can be mentioned which ofifers, in 
this respect, an absolute worth in prognosis. 

Convulsive trepidation of the contractured members, whether 
purposely induced,^ or spontaneously supervening {spinal epilepsy), a 
certain degree of emaciation of the muscular masses, a slight diminu- 
tion in the energy of electrical contractility, ought not, judging from 
my own observation, to make us altogether despair of seeing the 
contracture disappear, without leaving any trace behind. On the 
contrary, atrophy, limited to certain groups of muscles, especially if 
fibrillary contractions be added, similar to those we observe in pro- 
gressive muscular atrophy, or a very marked decrease of faradaic 
electricity, ought to make us suppose not only that the lateral 
columns are profoundly injured, but, also, that the anterior 
cornua of the grey substance have been invaded. I have not ob- 
served, up to the present, these latter symptoms except in cases of 
hysterical contracture of very old standing, and which left but 
little hope of ever again seeing the afifected members resume their 
normal functions. 

I will add, in conclusion, that the existence of a spinal organic 
lesion, of more or less gravity, will be placed almost beyond doubt 
if, under the influence of sleep induced by chloroform, rigidity 
of the members only gives way slowly, or even persists to any 
marked extent. 

In my opinion, so long as these symptoms are not distinctly 
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manifested^ we should despair of nothing. It is besides important 
not to forget that lateral sclerosis, even when completely established^ 
is far from being an incurable disorder^ as I hope soon to prove to 
you. 

In the case of the patients to whom I have called your attention, 
the contracture occupied either the whole of one member or of two 
members^ or even more. But there are cases in which spasmodic 
rigidity remains limited to some portion of a member^ as the foot for 
instance, when it produces a sort of hysterical club-foot (talipedal 
distortions, of M. Laycock). Quite recently. Dr. E. Boddaert 
communicated to the Medical Society of Ghent a most interesting 
case of this kind.^ The contracture had occasioned the deformity, 
known as talipes varus. Similar cases have been collected and 
published by Dr. Little,^ by C. Bell/ by Dr. F. C. Skey,^ and by 
some other authors. 

If it were not for certain reasons of propriety, I could, in my turn, 
gentlemen, relate in all its details the history of a case which resem- 
bles that published by M. Boddaert. 

Let it suffice to inform you that a young girl, at present twenty- 
two years of age, very nervous, and belonging to a family in which 
nervous affections predominate, was, three years ago, suddenly seized 
with painful contracture of the muscles of the left leg ; it could be 
assigned to no cause, and she had not previously sho^n any charac- 
teristic symptom of hysteria. This contracture, which made the foot 
assume the attitude of most marked talipes equino- varus, gave way 
to several remissions in the course of the first year, but during nearly 
two years it has remained stationary and seems permanent, (June, 
1870). 

Several of the muscles of the leg have become greatly atrophied ; 
they likewise present very marked fibrillary contractions, and respond 
but feebly to electrical excitation. Hence, I believe that there is little 
chance of seeing the contracture become resolved, more especially as 

^ * Annales de la Soci^te de Medecine de Gand/ 1859, p. 93. 

' A * Treatise on the Nature and Treatment of Club Foot and Analogous 
Distortions/ London, 1839, ^^s® 35* 

3 'The Nervous System of the Human Body/ 3rd Edition, 1836, Case 
177. 

^ * Hysteria, &c. : Six Lectures Delivered to the Students of St. Bartho- 
lomew's Hospital,' 1866, 3rd Edition, London, 1870, p. 102. 
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it shows but very imperfect amendment during sleep, induced by 
chloroform. I will also point out a most interesting peculiarity^ 
from a clinical point of view : — this young girl has experienced hys- 
terical seizures in the course of the last few months onlv. 



LECTURE XIII. 
HYSTERO-EPILEPSY. 

SuMMAHY. — llijstero-einlepsy , Meaning of this term, Opinwns of 
authorsK Epileptiform hysteria ; hysteria with mixed crises. 
Varieties of hystero-epilepsy ; hystero-epilepsy with distinct 
crises ; hystero-epilepsy with combined crises, or attaqties-acces 
{seizure-Jits). Differences and analogies between epilepsy and 
hystero-epilepsy. Diagnostic signs supplied by examination of 
central temjierature in hystero-epileptic acme, and in epileptic 
acme. Epileptic acme; its phases. Clinical characters of 
hysterio-epileptic acme. Gravity of certain exceptional cases 
of hystero-epilepsy. Case recorded by Wunderlich. 

Gentlemen, — In the brief clinical description which I gave you, 
in reference to each of the patients who had passed under your 
observation at our recent conferences, I studied to bring out the 
principal characters presented by the convulsive seizures to which 
they are subject. 

You have been able to recognise, with ease, that we have not here 
to deal with common attacks, which can be assigned at once and 
without discussion to the classic type. Nor is it merely by their 
great intensity that these convulsive phenomena are distinguished, but 
also by the form they assume ; and what most strikes the observant 
witness is to find amongst the clonic convulsions of hysteria, 
certain more or less marked features which recall the phenomena of 
epilepsy. 

In point of fact, the convulsive form of disease which is found 
in all these cases, is that which has been designated, in these 
latter times, by the name of hystero-epilepsy / and, remember, it is 
the only form met with in these patients. These women would not, 
therefore, be simply hysterical patients, they are all hystero-epilep' 
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i ^ In w 1 at ] t d th y differ from ordinary hysterical p 

T! a qa t n n nin which it is important to have a clear 

unl t ndng nd in d to secure that ohjectj I request your 
p m n t I t the n tt at Pome length. 

I. 

If we keep to the terms of the denomination generaUy employed — 
h^atero-epilepsy — it would appear as if no misunderstanding could 
arise. It signifies that in patients, so affected, hysteria is present in 
combination with epilepsy, so as i-o constitute a mixed form, a kind 
of hybrid composed half of hysteria and haff of epilepsy. But 
does this appellation, in reality, accurately interpret the phenomena? 
Superficially looked it, it would seem to do so, since we have recog- 
nised in the seizures some of the features of epilepsy. This, in fact, 
is the manner in which most modem authors appear to understand 
the term. According to their view, hystero- epilepsy would be t 
mixture, a combination of the two neuroses, varying in proportions 
in different cases; it is not epilepsy alone, nor hysteria alone, but 
both together. 

Such, I repeat, is the most popular doctrine. However, it is far 
from being universally accepted, and the camp of its adversaries still 
reckons many adherents. These refuse to admit the legitimacy of 
this hybrid, half-epilepsy, half-hysteria. They do not, iudeed, deny 
that epilepsy and hysteria may co-esist in the same individual. The 
most superficial observation would protest against any such assertion. 
There is nothing to authorise the belief that these diseases are antag- 
onistic, and it might even be possible, though it has not been proved, 
that patients affected by one of them, might by that very fact be pre- 
disposed to contract the other. But, under such circumstances, it 
ia added, the convulsive accidents remain distinct and separate,, 
without exercising reciprocal influence over each other, in any marked 
manner, and, above aU, without mingling confusedly so far i 
justify the creation of a mixed intermediate species, in one word, of 
a hybrid. 

"What, then, according to this view, is the signification of those- 
attacks, the existence of which ia so clearly established by the very 
cases that form the foundation of our study, and in which epilepsy 
seems mixed up with the ordinary symptoms of convulsive hysteria? 

Epilepsff would, m their opinion, be present here only in the ex- 
ternal manifestation ; it would not be tubstantially existent. In 
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other words, we would have, in these cases, hysteria solely and 
always present, taking on it the semblance of epilepsy. The term 
epileptifm^ hysteria, which, if I err not, Louyer Villermay was one 
of the first to employ, would serve to designate these mixed attacks. 
The convulsion, epileptic in form, would here appear, as it appears 
in so many other affections of the nervous system, as an accessory 
element, without altering in anything the nature of the original 
disease. 

II. 

That, gentlemen, is the thesis to which I give my entire adhesion. 
It has already been maintained by some most competent authorities. 
Of them, I may cite Tissot, Dubois (of Amiens), Sandras, and M. 
Briquet, who are very explicit on this question. " Hysterical seizures, '* 
says M. Tissot, " sometimes closely resemble epilepsy. Hence, they 
have been classed as a particular form of hysteria, under the name 
of epileptiform hysteria. But, nevertheless, these seizures have not 
the true characters of epilepsy .^'^ 

M. Dubois (of Amiens), considers epileptiform hysteria, as hysteria 
with an extra degree of intensity superadded to its symptoms,^ 
Sandras expresses a similar opinion.^ 

M. Briquet, whose article on this subject bears the mint-mark 
of the soundest observation, says that this species of hysteria, with 
mixed attacks, is only a particular form of hysteria — is simply very 
intense hysteria, — the prognosis is not essentially modified : the 
nature of the cause which occasioned the hvsteria and certain con- 
ditions special to the affected individual, account for the modifica- 
tions observed in the form of seizure. The nature of the hysteria 
is not, itself, radically altered. 

Be good enough to remark, gentlemen, that this is something 
more than a mere question of words ; it is a question also of no- 
sology, and consequently, a question of diagnosis and of prog- 
nosis. These circumstances will I trust, suffice to justify in your 
eyes the details ^n which I am obliged to enter, in order that the 
conviction which I entertain may take its place in your minds. 

III. 

Let us, therefore, enquire upon what basis the prevaihng doctrine 

^ Tissot, ' Maladies des Werfs,' t. iv, p. 75. 
' Dunant, ' De THyst^ro-Epilepsie,' p. 11. 
' Sandras, • Maladies Nerveuses,' t. i, p. 205. 
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reposes. Hysteria and epilepsy, it is alleged, may be combined in 
dififerent ways in the same patient. M. Bean, who studied in this 
hospital, states that he found this combination in 32, out of 276 
patients. It takes place in different modes, and the following cate- 
gories may be legitimately established. 

A. In the first group, the hysterical seizures and the epileptic fits 
remain distinct ; this is what M. Landouzy proposes to call Aystero- 
epilepsy with distinct crisis. Well, gentlemen, that would be the 
most frequent form, seeing that 20 out of the 32 cases reported by 
M. Beau belong to it. Two sub-divisions, however, should be estab- 
lished in this species : 

1°. Epilepsy is the primary disease: upon this stock hysteria 
becomes grafted in due time, that is to say, most frequently at the 
period of puberty, under the influence of certain causes, and of moral 
emotions in particular. 

A case which M. Briquet quotes from Landouzy deserves to be 
summarised for your instruction as bearing upon this point. A 
young woman, who had been affected with epilepsy from her child- 
hood, got married at the age of eighteen. The disease, which she 
had concealed, soon showed itself. Hence arose vexatious disputes 
which engendered hysteria. The attacks, proper to the two neuroses, 
were separate and preserved their specific characters, without either 
being influenced by the other. A reconciliation having taken place 
on account of her pregnancy, between the patient and her husband, 
domestic peace was re-established which caused the hysteria to cease, 
but the epilepsy persisted. 

2°. At other times, epilepsy is superadded to hysteria. This con- 
dition appears to be much rarer than the preceding. M. Briquet, 
however, reports a case which came under hi? own observation in 
which the attacks were distinctly separate. The mind becomes ob- 
scured, in the long run, in patients belonging to this class, owing 
undoubtedly to the influence of the epilepsy. 

3°. Some other combinations, of a secondary order, have been 
mentioned. Thus : 

a. Convulsive hysteria co-exists with minor epilepsy^ (Beau, 
Dunant). 

* The petit fnal of French authors. This form of the disease, so distinct 
from the common form, to which the name epilepsy is popularly applied, and 
y€t so important in itself, Especially when questions of hereditary predispositions 
arise, seems to deserve a distinct designation. (S.) 
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b. Convulsive epilepsy is superadded to some of the phenomena of 
non-convulsive hysteria, e. g,, contracture, anaesthesia, &c. We 
have a case of this kind among our patients. 

But these diflFerent combinations alter nothing in the essence of 
things. Most frequently the two diseases, in hystero-epilepsy, exist 
simultaneously and proceed their several ways, without reacting on 
each other in any serious manner, each of them preserving its own 
characteristics and proper prognosis. With respect to this first form 
of hystero-epilepsy all authors are agreed. The second form only 
is concerned in the debate. 

B. In this form, the hysteria and the epilepsy are coeval ; they 
both develope at the same time. Here the crises do not remain dis- 
tinct ; they have never been so. From the outset, the intermingling 
had been effected, and, in subsequent attacks, the two convulsive 
forms will always show themselves combined, though in varying 
proportions, without being ever, at any moment, completely dis- 
severed. 

To this condition the name of At/stero-epilepji^ with combined 
crises has been given. In the technical jargon long employed in 
the special wards of La Salpetriere, these crises, in such cases, are 
called ^' attaques-acces '^ (which we may translate " seizure-fits ''). 

IV. 

Is there really any epilepsy in these mixed crises ? Such is the 
question which we have now to discuss. With this view, it is right 
that we should take the description of hystero-epilepsy with mixed 
crises, as agreed upon by authors, and examine it under all its 
aspects. From M. Briquet, in especial, I borrow the description of 
the seizure-fit. It seems to me to be in complete concordance with 
the results of my own observation. 

a. From the outset, the mixed attack assumes its proper character ; 
from that moment, it is epileptiform hysteria. I would recall to 
your memory the patient Etch — , who, in her first . attack, fell 
into the fire, and injured her face.^ 

b. The hysterical aura, such as we have described it, always con- 
stitutes a premonitory symptom. This aura, generally of long 
duration, occupies the abdomen, the epigastrium, — at all events, it 
does not afiect the head alone from the very first, nor one of the 

^ Lecture XI. This patient is also mentioned in Lecture IX. 
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extremities, as takes place in epilepsy mth aura. Hence it is per- 
fectly exact to say that patients suffering from hystero-epilepsy with 
mixed crises are nearly always forewarned in sufficient time to 
enable them to take precautions or to seek a place of refuge, when 
the fit is coming on. 

c. In the convulsive attack, the so-called epileptic phase generally 
presents itself first, to open the scene. The drama begins — a sadden 
shriek, extreme pallor, loss of consciousness, a fall, distortion of the 
features — then tonic rigidity seizes on all the members. This rigidity, 
remark it well, is rarely followed by the clonic convulsions, brief 
in duration, limited in oscillation, predominating on one side of 
the body, auch as we see them in true epilepsy. Nevertheless, the face 
may become greatly tumefied and violet- coloured. There is foam- 
ing at the mouth, and the foam is sometimes bloody on account of 
the tongue or lips having been bitten. Finally, general relaxation 
of the muscles may follow, with coma, and stertorous respiration 
during a less or greater length of time. 

d. To this first phase, which I repeat is the one chiefly concerned 
in the dispute, the clonic phase succeeds. Then all is hysteria : great 
gesticulations, having a purposive character, supervene, and some- 
times violent contortions are made, characteristic of the most various 
passions, such as terror, hatred, &c.i At the same time paroir^smal 
delirium breaks out. 

e. The termination of the attack is marked by sobs, tears, laugh- 
ter, &c. 

These different phases do not always succeed each other in so 
regular a manner; they get entangled occasionally, and now one, now 
the other predominates. In the patient C — , for instance, the 
tonic phase prevails to a great extent over the other, and sometimes 
it is almost exclusively manifested. 

V. 

MVe have arrived, gentlemen, at the critical point. In what does 
this hysteria with complex crises differ from ordinary hysteria, if it 
be really separate? In what does it resemble true epilepsy, if there 
be reason for such an approximation ? 

Is the appearance of tonic convnlsions a novel and unwonted fact, 
in the classical description of the common hysterical attack ? Certainly 

' See anli, figures 19, ao, and 21. 

20 
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not. It is not really exceptional, in common hysterical attacks (when 
no one thinks at aU of interpolating the epileptic element), to see 
the supervention of tonic convulsions occur, having an epileptiform 
character, especially at the beginning of the seizure. All authors are 
agreed upon this point. These convulsions are occasionally so marked 
that M. Briquet has been induced to establish, side by side with the 
clonic or classic, hysterical seizure, a species of seizure in which 
semi-tetanic stiffness predominates in the body and members. 
Does it not, therefore, seem already probable that the so-called epi- 
leptic form is, properly speaking, only the exaggeration, the highest 
degree of development of this variety of common hysteria ? 

VI. 

If, on the other hand, we turn our gaze upon true epilepsy, we 
shall meet with a certain number of characteristic peculiarities, of 
which we can easily make profitable use. 

We should point out, in the first place, that, according to the de- 
scription already given, the epileptic type is never represented in the 
seizure-fits, save in an imperfect manner, in rough outline as it were ; 
but, indeed, that alone would not be a decisive argument. Here is 
a more significant character. 

Never, in descriptions of hystero-epilepsy with mixed attacks, do 
you find mention made either of the petit maly or of the epileptic 
vertigo. We might also add, as supplying material for an important 
distinction, that, in this form of hystero-epilepsy, even the most 
intense epileptiform attack is, judging from our own observation^ 
modified and sometimes, even arrested in its development by com- 
pression of the ovary. This never happens in true epilepsy, as we 
have over and over again assured ourselves by experiment.^ 

In cases of mixed attacks, even when frequently repeated, it is 
acknowledged by authors, that obnubilation of the intellect and 
dementia are never the consequences of these seizures. This is 
contrary to what would almost necessarily follow, if epilepsy were 
really in question. I cannot do better, in connection with this, than 
recall to your mind the case of the patient Ler — , who, for nearly 
forty years, has been subject to the most violent epileptiform hys- 
teria. This woman is, no doubt, odd, and whimsical in her ways, 
but her intellect remains what it was at the outset. The information 

* V. ante. Lecture XI. 
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we have received, on inquiries made, do not permit the survival of 
any doubt as regards this fact. In short, in cases of tliis kind, the 
prognosis is nothing different from that of intense hysteria. Sach 
is likewise the opinion of M. Briquet. 

I'rom this consideration a practical conclusion is deduciblcj well 
calculated to command your attention. 

There is, lastly, another characteristic on which I beg leave to dwell 
at some length, because it has not hitherto been noted, so far as I 
am aware, and because, in my judgment, it is decisive. This charac- 
teristic is yielded by thermometricalexploration; and I hasten to seize 
the opportunity which presents itself now of showing yon, by a new 
example, the advantage which may be derived from this mode of in- 
vestigation in the clinical treatment of diseases of the nervous system. 

It is not, gentlemen, that the tonic epileptiform convulsions of hys- 
terical patients differ, in any respect, from the convulsions of the epi- 
leptic attack, so far as changes of centra! temperature are concerned. 
The tonic hysterical seizure, if it have but a certain intensity, raises 
the temperature by i" C. (=i-8° T.), nay, by a degree and some 
tenths (38°, 38-5° C.,= 100-4° ^-i i°^'3° P.). exactly as we find to 
result from an attack of true epilepsy. This is a fact the accuracy 
of which we have had many opportunities of testing in these wards.' 

But if, as regards thermic elevation, the attack of epileptiform 
hysteria and the attack of true epilepsy be identical, it is quite 
otherwise when we have to deal with those fast-following fits that 
constitute what, as regards epilepsy, have been called in France 
les series or elai de mal (= ataiua epile^ticus, — which we may 
translate by the term epileptic acme). 

Of this epileptic acme we can distinguish two kinds : the minor 
acfne, (les peiiiea aeriea), constituted by from 2 to 6 fits, and the maj&r 
acme, {les grandes series), in which from ao to 30, or even more fits, 
have been reckoned in the twenty-four hours, I address myself ex- 
clusively to the latter, because the phenomenon, on which I wish to 
lay stress, then manifests itself in its typical state of full develop- 
ment. In such cases, gentlemen, that is to say, when a great number 
of true epileptic fits succeed each other, within a brief space, the 
central temperature becomes remarkably augmented ; and, most 
assuredly, this thermic increase cannot be attributed exclusively to the 
repetition, any more than to the intensity, of tonic muscular contrac- 

' Eotimcville, ' llltudes Cliniqucs cl Thermomelriquea sur Ics Malidics du 
SjstBme Nervcus.' 
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tions, for the convulsions may completely cease for several daya, 

whilst the temperature nevertheless persists, during this tiine,at a very 
high elevation. 

We can observe and follow these peculiarities on the diagram 
which I place before you, and which repreaenta the changes of central 
temperature in the patient Cheval — , during the course of the 
epileptic acme which she has recently experienced, (^ig. 25. j 




Fig, ag.— Temperature (C.) taken shortly after the eleventh fit. From the eveniug 
of the lirat day until the morning of the second, thirtj-one fits occurred. 
-\- Temperature after a remisajon of four hours. After this the fits 
take place at greater intervals, and cease oa the (bird da;. The dotted 
line represents the state of the pulse. 

It must be borne in mind that this elevation of temperature is, 
in the great majority of cases, even after complete cessation of the 
convulsions, an omen of the darkest significance. It is, besides, 
jnost frequently accompanied by a general state of the constitutioa 
which, of itself, gives mnch cause for apprehension. Thus, some- 
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times, a more or less marked delirium exists, which M, Delaaiauve 
attributes to ■meninffiiic congestion ; sometimes, on the contrary, 
a more or less profound coma — the apoplediform. congestion of 
authors — is found. In both cases we observe great prostration, dry- 
ness of the tongue, tendency to rapid sloughing over the sacrum j 
lastly, occasional production of transient hemiplegia, the cause of 
which has not, as jet, been revealed by any post-mortem examina- 
tion. 

However, and this is a most important datum to note, this eleva- 
tion of temperature, even when it exceeds 41° C. (=ioj'8° F,), and 
is accompanied by the grave symptoms just enumerated, is not to 
be regarded as a sign 7iece«»ar»ty heralding a fatal termination. You 
perceive by the record of Chevall — , that a patient may still 
recover, even from the midst of all these grievous circumstances. 
Augmentation oftemperatnreahove4i°C.(=io5'8° P.) is not, there- 
fore, necessarily tenninal in such cases ; consequently, the assertions 
published by Herr Wunderlich, and after him by Hetr Erb, in relation 
to this point, must be subjected to abatement.^ 

' The case of the patient Clievall — is related at full length, up to 36tk 
March, 1872, in our ' Etudes Cliniques et TheruiomHriques aiu Ics Maladies 
du Sjstfeme Nerveui* (Obs. wxiii, p. j8g). Since that period, Chevall — 
Edmee iiBS been seized with new accidents issuing in a fatal termbation. We 
think it all the more useful to relate them here because, besides completing 
the former record, the; snpply additional proof in corroboration of the opinions 
stated by M. Charcot in the present lecture. 

1873, February g.~Yot about a week Chevall — has been tetchy and 
irritable i sometimes aho has been bo violent that constraint was necessary 
(maniacal excitement). 

February 10. — Last night the agitation augmented; Chevall — prevented 
the other patients from sleeping, bj her cries. She, however, became calm 
after three o'clock a.m. Three fits were noted during the night. From one 
o'clock p.m. till three o'clock p.m. tbe fits multiplied. At three o'clock : pulse 
100; rectal temperature, 38'6° C. (=101-48'' Y.) 

February 11. — Yesterdaj, from one o'clock till nine o'clock p.m., forty- 
three fits were counted ; and from tliat until seven o'clock a.m., seventy fits ; 
from seven o'clock till eleven o'clock a.m., when this note was taken, there 
occurred thictj-five fits. The following is a description of tbe Bts ; 

Five or ten seconds before their occurrence, tbe pupils (especialjj the left) 
became widely dilated. Sometimes, in addition, we have little complainings, 
grinding of the teeth, and, eiceptionallj, a slight crj. The Gt begins : the 
eyeballs are sabjeet to very marked convulsive movements (njstagmaa) ; the face 
grows pallid, and is deviated to the left ; the gaze, at first flied and direct, 
is averted to the left. The left arm rises, and then stiffens, simultaneouslj 
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I should remind you, in passing, that this rapid increase of tem- 
perature is far from being the exclusive appanage of the epi- 

with the right, which, however, rests upon the bed. The tetanic stiffiiess next 
invades the lower extremities. At the end of a few seconds, we notice semi- 
occlusion of the left eyelids, which are agitated, like the muscles on the same 
side of the face, by rapid convulsive movements. 

Ten to fifteen seconds after, the face and eyes turn to the right ; the body 
inclines to the right; the left eyelids open, and remain nearly motionless ; but, 
to make up for this, the convulsions seize upon the right eyelids and the 
muscles of the right side of the face. The mouth, at first drawn to the 
left, is now drawn to the right. The clonic convulsions manifested during 
this phase, which had at first invaded the members of the left side, now pre- 
dominate on the right. 

Finally, the fit concludes by snoring, extreme lividness of the face, and 
foaming at the mouth. At the close of the fit, the pupils resume their normal 
dimensions. 

During the remissions the patient is in complete resolution. When raised 
and let go the limbs fall inert. Energetic pinching provokes a slight raising of 
the left arm, but nothing in the right. When the soles of the feet are tickled, 
reflex movements are set up, which are more intense on the left than on the 
right. The right eye is not injected, whilst considerable hyperemia of the lower 
half of the left eyeball and a lesser vascularisation of the lower lid exist. The 
nostrils are pulverulent. The digestive tube presents no particular symptom ; 
there was a stool after enema yesterday ; Gh—- micturates in bed. Erythema- 
tons patch on the left gluteal region, profuse perspiration, augmented at inter- 
vals. At eleven o'clock : pulse 120 : respiration 49, noisy; rectal temperature^ 
40*8° (=105*44° F.). At noon pulse 130 ; respiration 60. 

Six 0^ clock pM, — Seventy-six fits have been noted since eleven o'clock a.m., 
of which thirteen occurred after half -past four o'clock p.m. Respiration 60 ; 
rectal temperature, 41*3° C. (=106-34° F.) Copious perspiration over the 
whole body, on both sides indifferently. The entire left side of the body 
(face, trunk, &c.) is plainly warmer than the right. 

The eyelids are half-open ; the eyes turned up ; the pupils are moderately 
dilated (the right still the more eidarged). Before every fit, dilatation of the 
pupils augments in a remarkable manner. The nystagmus seems to appear 
almost simultaneously. Neither vomiting, nor stools, nor micturition. Same 
condition of right gluteal region. Coma. Stertorous breathing. 

Eight 0^ clock p.m, — ^Pulse — ; respiration 70; rectal temperature 41*3° C. 
Fourteen fits. From this time forth the patient had no more fits. She died 
at three o'clock in the morning. Yaginal temperature (taken by another) was 
4i'a° (=101*10° F.). At eleven o'clock in the morning on the nth February, 
t.^., eight hours after death, rectal temperature 40°. (=104" F.) (the corpse 
remaining in the bed). The pupils are moderately dilated, and both equally 
Numerous livid stripes or wheals on the belly, back, buttocks, and thighs. 

Fost-mortem, Feb. 18. — The bones, dura mater, and smuses present nothing 
abnormal. The quantity of cephalo-rachidian liquid is not augmented 
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leptic acme; it is likewise observed in the so-called congestive^ 
apoplectiform^ or epileptiform attacks of progressive general para- 
lysis, as was first pointed out by Herr Westphal, who has, how- 
ever, offered an interpretation of the fact which is little in con- 
formity with the reality.^ It is also observed in the very similar 
attacks which may supervene in the course of disseminated sclerosis,^ 
and, lastly, in the attacks accompanied or not by convulsions 
which take place in cases of old cerebral foci (haemorrhage or 
ramoUissement) or of cerebral tumours, whatever their origin. 
This thermic increase contrasts, in a remarkable manner, with the 
initial decrease which almost always exists at the moment of the 
formation of a cerebral hsemorrhagic focus, — and that, as I have 
demonstrated, is a characteristic which may be profitably used in 
making a diagnosis. 

But it is time to return to epileptiform hysteria, from which this 
digression has somewhat separated us. Complex fits are observed in 
hystero-epilepsy precisely as in true epilepsy. Landouzy speaks of 
one hysterical patient who had up to loo fits a day. The h^siero- 
epileptical acme may, besides, be prolonged over a considerable space 

Sanguineous su£Fasion on the convex surface of the cerebral hemispheres, 
especially on the right. Arteries, at base of brain, healthy. Weight of 
encephalon, 1360 grammes. The pia mater is very slightly injected at base of 
brain ; most marked at the sphenoidal lobe. The pia mater is easily detached 
on both sides, and the brain is equally moist. 

Eight hemisphere. — It weighs 5 grammes (=17 7* 17 grs.) more than left. On 
certain convolutions, chiefly those lying adjacent to the Sylvian fissure, we note 
a hortensia coloration, some little abrasions, and, on a few, a very fine red 
punctuation. The convolution of the comu Ammonis presents a very evident 
induration. This induration, which ascends interiorly along the said convolu- 
tion, predominates at its extremity. 

Left hemisphere, — ^The comu Ammonis presents an induration much less 
marked and circumscribed at its extremity. 

Nothing notable in the cerebellum and isthmus. 

Spinal cord. — ^The grey substance, viewed with the naked eye, seems a little 
deformed. 

Thorax. — Considerable congestion of the lower half of the lungs. There is, 
moreover, a focus of red, recent hepatization in the lower lobe. 

Heart, stomachy spleen. — ^Healthy; no ecohymoses. Liver, not congested. 
Kidneys, anaemia of cortical substance ; pyramids distinct. Bladder, nothing. 
Uterus, fair size ; recent corpus luteum on one of the ovaries ; small cysts 
on the other (B.). 

' Westphal, loc. cii. 

2 V. ante. Lecture VIIT. 
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of time. Georget quotes the case of a woman who suffered froni 
an almost continuous succession of fits extending over forty-five days. 

In the case of our patient Co — , whose seizures bear such a pre- 
dominant and strongly- marked epileptiform character, the ^owaya- 
mal acme peraUted over two months, and, at times, tlie accidents 
attained the highest degree of intensity. Thus, to mention one 
instance, on the 22nd of January, the epdeptiform convulsions 
followed each other, without interruption, from nine o'clock in the 
morning until eight in the evening ; from eight until nine o'clock 
there was a resting space, after which the attacks came on again, 
as though with renewed vigour, and persisted, without the least lucid 
interval, for about the same length of time. We may without any 
exaggeration calculate that, in round numbers, she experienced from 
150 to 300 epileptiform fits in the space of a day at that period. 

Does not the persistanee of such a state, without a fatal termination, 
already indicate by what an abyss true epilepsy is separated from 
hystero- epilepsy ? " If that were not hysteria," said the experienced 
head nurses of these wards, speaking of Co — , whose seizures they 
watched, " if it were reaUy epilepsy, the woman would have suc- 
cumbed long ago." This remark is thoroughly well-founded and 
perfectly correct. 

Well, gentlemen, here is the point upon which, especially, I wish 
to lay stress, — never, during that long convulsive period, was the 
rectal temperature modified in a perceptible manner, in the case of 
Co — ; on an average it stond at 3y8° C. (= 100-4° P.}, it only 
rose to 38'5° C. (— ioi'3° F.), in a ijuite exceptional and transient 
manner. (Fig, 26.) 
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I should add that, during all this time, the general condit; 
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the patient never gave as the least uneasiness, in spite of the insuffi- 
ciency of her alimentation and the enormous amount of muscular 
force she must have expended. Again, her mental condition was, by 
no means, so deeply modified as it would necessarily have been if 
the disease had been true epilepsy. At no period was there invo- 
luntary evacuation of urine or ftecea. In the brief respites allowed 
her by the fits, the patient rose to satisfy the requirements of 
nature. In these intervals, also, which were in truth very brief,, 
the hysterical character of the disease showed itself in all 
its fulness, especially during the first weeks. A flower twined in 
her hair, fantastic curls, an old bit of mirror attached to the bed- 
post,- — these things sufficiently attested the favourite occupations of 
this woman during her intervals of ease. 

But I desire, above all, to call your attention to the thermal 
state which careful investigation enabled ns to discover. It would, 
in short, follow from what precedes that, whilst, in the m.ajoT 
acme of epilepsy, the temperature rises very rapidly to a high 
degree, and tiie position of aff'airs becomes extremely critical, — in 
the major acme of hystero-epilepsy on the contrary, the tempera- 
ture rarely exceeds the normal standard, whilst the concomitant 
general state of the patient is not of a kind to inspire uneasiness. 
It is not necessary, I think, to dwell at any length upon this topic 
in order to emphasise so striking a contrast. 

I do not, however, gentlemen, want you to take in its strictly 
literal meaning the last term of the proposition which I have just 
enunciated ; it undoubtedly applies accurately to the great majority 
of cases, but the chapter of exceptions exists. It would not, in 
fact, be unexampled to find hysteria terminating in death during the 
convulsive phase. It is true that this sad result is nearly always- 
owing to a peculiar kind of attack, the dy^nmte seizwre.' But I 
repeat, the convulsive fits may themselves he the cause. As att 
example, I may remind you of a case of this character published hy 
Herr Wunderlich.^ It relates to a case of hjstero- epilepsy, compar- 
able in many respects to that which I have just described. 

The patient in question experienced epileptiform attacks for mote- 

' Briquet, loc. ciL, pp, 383 et 538. 

^ TLe following ia a translation (after M. Teiaturier) of Wunderlicli's case,, 
to wbicli M. Charcot alluiies: 

Note. — Eight tceeks of apj/reiu: hyalerifoTm eonvuhiom, teilioul apparent 
daaffer. Saddeaand deploraile chaiige, mlhout avgmenialioH of paroxt/imal in- 
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than eight weeks, though in number they were somewhat limited^ 
and not accompanied by any marked augmentation of temperature, 

tensity. Death in the course of a few hours, with a temperature of 43° C. 

(=109-4° P.) 

Fost^mortem.^^Annsi Vogel, set. 19, servant, had twice menstruated in the 
fortnight before falling ill, but other^vise in good health, was taken With con- 
vulsions, for the first time, on the 13th August, 1855, after a severe scolding, 
according to her own account. The convulsions came on again, in the evening 
of the 17th, and in the morning of the i8th, and continued almost uninter- 
ruptedly throughout the night, from the i8th to the 19th. Admitted at noon 
on the 19th. She presented at midnight slight subsultus in the left arm, in 
which the presence of paralysis without insensibility had been noted. Then 
she experienced a feeling of anguish (constriction in the epigastrium), gave 
a slight cry, and had convulsions, first in the left half of the face, and then in the 
right also ; the mouth was open, the eyelids were alternately opened and closed, 
the eyeballs turned greatly upwards. Then supervened violent and rapid clonic 
convulsions in the lower extremities and pelvis, by which these parts were 
projected forward, backward, and sideways. The face was cyanosed, and foam 
flowed from the mouth. At the end of a minute, deep and superior breathing ; 
relaxation of the limbs and face. Afterwards sleep, apparently peaceful; 
lastly, yawning, opening of the eyes, and return to consciousness after six 
minutes. 

The patient is in good condition, her tongue is little loaded ; the temperature 
is 38*12° C. (=ioo*6° E.), the pulse 140 (after the fit) ; nothing abnormal. She 
says, however, that she cannot move her left arm, and requests that it shall 
not be touched, because otherwise she will get convulsions. Nevertheless, she 
can grasp strongly with the left hand. 

In the night of the i9-2oth, six seizures ; and in the day following, seven 
seizures. No albumen in the urine; considerable uric sediment. Tongue 
loaded. Temperature, morning and evening, 38*12° C. (=ioo'6°F.); pulse 
132 ; respiration 24—32. In the night of the 20-2 ist, seven seizures ; thirteen 
seizures till the morning of the 22nd. Temperature, 3776** (= 99*96° F.) ; 
istools normal ; urine slightly turbid from the presence of albumen. 

From eight to sixteen fits a day, in the following days. Condition otherwise 
tolerable ; no marked elevation of temperature, which is generally normal, 
never above 38*12° C. (=ioo*6° F.), except one evening, when it reached 
38*75° (=101*75° F.) ; pulse usually above 112 ; tongue loaded. On the i6th, 
confluent vesicular miliary eruption on the finger tips. Urine charged with 
phosphates, without albumen. During the seizures she sometimes loses con- 
sciousness, sometimes not; occasionally shrieks greatly. Sensibility persists in 
the left arm and leg. 

"jth September, — The fits become more frequent, last several days without 
interruption ; during the seizures she often talks and shrieks. Frequent evacua- 
tions of urine and faeces in bed. Improvement, then stationary condition until 
the evening of the 2nd October, when the patient presents a marked attack 
of collapse. In the night of the 3rd no particular seizures. In the morning 
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when suddenly — without known cause, without the intervention of 
new accidents — the scene changed two days before death ; the patient 
fell into collapse, and in a short space of time the temperature rose 

to 43° ( = 109-4° R). 

This example, gentlemen, will suffice to show you that, in presence 

of a case of hystero-epileptic acme, whatever be its intensity, or 
however great the chances of a favourable issue, it would be im- 
prudent to abandon ourselves to a feeling of complete and absolute 
security. 

agitation of the arms and divergent strabismus. The head inclined forward 
and to the left ; consciousness preserved ; slight cyanosis. From ten o'clock 
forth, deglutition impossible ; at noon, trismus ; at a quarter to two o'clock, 
strong convulsions, not affecting the head ; pulse extremely frequent ; tem- 
perature, 41*87°; intense cyanosis, foaming at the mouth ; trachssal rale. Died 
at a quarter past two o'clock; temperature, 43*1° C. (= 109*58° E.). A 
quarter of an hour afterwards, temperature 42*75° C. (= 108*95° E.) 

Fost-mortem. — Body in good condition ; large cadaveric spots in the lower 
parts ; no muscular rigidity. The cranium and its contents gorged with blood ; 
posterior convolutions slightly flattened; cerebral substance rather hard. 
Slight turbid thickening of the pia mater at the base of brain. Capacity of 
cerebral cavities nearly normal, parietes usual consistence. Pons and medulla 
injected with blood, dirty greyish red. Lungs congested and oedematous. 
Heart normal. Liver fatty here and there, exsanguine ; bile, clear and dark 
brown. Spleen, small, soft, pale brown, exsanguine. Stomach dilated, otherwise 
normal, as were the intestines. Kidneys greatly gorged with blood ; concretion 
size of half a pea in calyx of left kidney. Uterus normal. Ovaries containing 
numerous cysts, as large as peas (Wunderlich, ' Archiv der Heilkunde,' t. v, 
p. 210). 
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CASE OF PARALYSIS AGITAN8. 

[See Plate VIII, which represeuts the characteristic attitude of 
patients affected by paralysis agitans,] 

AntecedenU.— Probable cause of disease. Commencement; the mem- 
ben successively invaded bjf debilitg. Tremor of the head, then 
of the limbs. 

State of the patient in i&'j^; general attitude. Tremor. Gail: 
propulsion and retropulsion. Temperature, pulse, ^c. 

Modifications supervening in the disease, from July, 1874, 
umiilJuly, iSyj. 

Gav — Anne Marie, set. 62, was admitted to La Salpetriere, 
December 3iat, 1872 ; came under M, Charcot's charge (Salle St. 
Alexandre, No. 3), on the 12th November, 1873. 

Antecedents. — Her father, a carpenter, died of an accident when 
she was only twelve years of age. Her mother, who snccumbed at 
the age of seventy-four, was of a nervous disposition, easily moved 
to passion, but had been affected neither by tremor nor by paralysis. 
Her only sister died of pleurisy at forty. None of her relations, 
so far as she was aware, suffered from nervous affections nor, par- 
ticularly, from tremor, 

Gav — arrived in Paris at the age of four. Her childhood and 
youth passed without the occurrence of any incident worth noticing. 
From the age of fourteen she menstruated regularly. Having 
married at the age of twenty-eight, she has had five children. 
Pregnancy and confinement generally favorable. Of the five children, 
the eldest (a boy), died during the Commune, aged 35 ; the second 
and third (boys alBo) enjoy good health ; the fourth, a female, aged 
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2,8, is subject to nervous attacks at long intervals; the fifth died at 
birth. 

The patient assures us that she has never had any serious illness; 
never, for instance, was affected by rheumatism or chorea. Although 
she had been a costermonger for thirteen years, she never gave 
way to excess in drink. She has always lived in healthy lodgings, 
well exposed to the sunshine ; she was happy in her home, and never 
suffered from any privations. 

Invanon of the disease* — Her affection first showed itself in 1868, 
under the following circumstances. Her third son, of whom she 
was particularly fond, unexpectedly told her one day that he had 
enlisted as a soldier. This news greatly afflicted her; she wept much 
over it, and from the following day was aware of a weakness in her 
right arm. Soon after, the leil arm was taken in the same way, then 
the right lower extremity was invaded, and (simultaneously) the left. 
During the night-time she had cramps in her legs which made her 
cry out. Next she experienced weakness in the loins. At the time 
of her entrance into hospital (December, 1873), she was not so 
weak as at present (July 8th, 1 874) . The trembline began to invade 
the members, affecLg'first 'the right upper extre^,^ the eariy 
months of 1873. Lastly, she noticed about the same time that she 
was affected by retropulsion ; one day, having missed her step, she 
felt herself compelled to walk backwards in spite of herself. 

Present state (July 8 th, 1 8 74) . — ^The general attitude of the patient, 
when standing, is that described by M. Charcot in Lecture V, and 
which is so faithfully depicted on Plate VIII, by M. P. Eicher. 
The body and head are bent forward; the neck is stretched and the 
head seems as though fixed on a rigid stem. The features are quite 
immobile ; the brow is but faintly marked with wrinkles ; the eye- 
lids are moderately open ; the patient can, however, raise or lower 
them with ease. The eyes, but slightly expressive, are directed 
forward ; the patient must turn her whole body in order to look 
aside. Sometimes the lips adhere, but generally the mouth is half 
open, the lower lip, relaxed and hanging, allows the dental arch to 
be seen, the saliva flows involuntarily. The lips and tongue do not 
tremble. Deglutition, it appears, is almost always laborious. 

The arms are held slightly apart from the chest ; the fore-arms, half 
flexed, are so placed that the hands rest on the umbilical region, 
whilst the elbows are somewhat apart from the lipdy. The thumb, 
slightly inflexed, rests usually on the forefinger ; the other fingers 
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are slightly bent and gathered together. Both hands are disposed 
in the same manner. 

The legs approximate^ though the knees do not touch. If the 
legs are separated, the equilibrium becomes uncertain. Whether the 
eyes are open or closed the attitude of the patient is the same. 

She sits down heavily, and all of a sudden. She cannot rise until 
she get assistance, and even then the attendants have to use strength 
to raise her. After hesitating, she begins to walk, advancing first 
with short steps, afterwards hurriedly, — there is propulsion. "Some- 
times," says Gav — " I am driven very far, until I meet a wall, — 
and if I don't, I fall." The existence of retropulaion is also 
marked ; to observe it, it is only necessary to pull the patient gently 
by the skirt, — the method adopted by M. Charcot. Immediately 
she begins to walk backwards, and with such rapidity that she 
would soon fall if not watched. The hesitation of the patient, before 
returning, is greater than before beginning to walk. 

The trembling is scarcely noticeable, especially when she is at 
rest. The head trembles, at times, a little more than the hands. 
When these are hanging by the side, they generally remain motion- 
less. The patient can incline her head more than it usually is in- 
clined, but it is impossible for her to raise it in extension completely, 
because " the vertebral column is stiflF.'^ 

Neither cephalalgia, nor vertigo, nor giddiness. The intellect i& 
preserved and the memory good. Her sleep is less abridged than 
we find to be the case with most patients suffering from the same 
complaint. She would even sleep well if she were not frequently 
waked up by pains in the heel " that prick me, and you'd think 
^twas water running inside the heel." She complains of a constant 
feeling of heat, and only keeps a sheet over her even in winter time. 

We have mentioned the state of her strength, measured by the 
dynamometer (Note to Lecture V) and that of her temperature, so 
we shall not revert to these points. 

July, 1875. — The weakness has gone on increasing. The general 
attitude remains the same ; however, the head and trunk are more 
and more inclined forward ; besides, a sort of lateral inclination has 
occurred, in consequence of which the right half of the body pre- 
cedes the left half in walking. 

At present, the lips are almost always adherent each to the 
other; the upper lip is puckered; sometimes, according to the 
patient, both of them are stiff. The dental arches are not pressed 
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against each other. It would seem as if the patient drew her lips 
together to diminish the trembling of the chin ; in spite of this 
precaution^ her legs are stirred by little twitching movements^ which^ 
to use her own words^ remind one of the motion of rabbits' lips. 
The tongue trembles even within the mouth ; when protruded^ the 
trembling is augmented. 

The trembling of the head is composed of antero-lateral, and 
sometimes lateral^ shakes^ of very limited extent. These oscilla- 
tions are transmitted to the head by the body^ as was mentioned 
in the course of the lecture. When the patient is sitting, her legs 
tremble^ and her feet beat rapidly on the floor, striking little blows. 
To sum up : — trembling has progressed, so far as the head and 
lower extremities are concerned ; but in the upper extremities there 
is little alteration. Let us also notice that the necessity of changing 
position (fidgetiness), which was little marked in 1874, and was 
only experienced during the day, is much more manifest at present, 
and torments the patient not only during the daytime, but whilst 
reposing in bed (at night). Her sleep is less than it was formerly. 
The patient still takes exercise in the ward and in the courtyard of 
the infirmary (B). 
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A. 

AOHBOHATOPSIA, hysterical, 233, 249, 

277, 282 
Acme, epileptic, 307 

— hystero-epileptic, 276, 309 
Amblyopia, hysterical, 295 

— ,in disseminated sclerosis, 191 
Amtoteopht, protopathic (©. Atbo- 
PHT, muscular) 

— symptomatic: in hysterical con- 
tracture, 297; of cerebral blood- 
clot, (note) 53; of hemilateral le- 
sion of the cord, 86; of dissemi- 
nated sclerosis, 53, 199; of lateral 
sclerosis, 52 ; of posterior sclerosis, 
52 

Analqesia, 248, 252, 289 

Anesthesia, its r61e in bed-sore of 
spinal origin, 81 

ANaiONEiTBOSES, 112; of hysterical 
patients, 115 

Apoplexy, spinal, 55 

Abthbitis deformans, 98 

Abthbopathies of ataxic patients, 6 ; 
symptoms, 96; seat, 97; lesions of 
the joints, 98; alterations of cells 
of anterior comua, 100; in pro- 
gressive muscular atrophy, 101 

— of cerebral and spinal origin, 92 

— in traumatic hemiparaplegia, 85 

— of hemipleyic patients : historical 
sketch, 93; mode of invasion, 
95 ; lesions, 96 ; clinical characters, 
96. 

Abticitlations, trophic affections of, 

22 (see Abthbopathies) 
Attaques-acces, 304, 305 (v, Seizube- 

PITS) 

Attack, apoplectifobm, in dissemi- 
nated sclerosis, 2X)4s ; its frequency, 
204, 206. 

— in general paralysis, 204 ; patho- 
genesis, 206. 

— in cases of apoplectic foci of old 
standing, 206 ; varieties, 204 ; sym- 
ptoms, 206 ; pulse and temperature, 
207 



Ataxia, locomotob, cutaneous affec- 
tions in, 64 ; relation between these 
affections and fulgurant pains, 65 ; 
differences dividing ataxia from the 
tremor of disseminated sclerosis, 
189 ; — in disseminated sclerosis, 198 

Atbopht, muscular, 6 ; consecutive on 
section of the ischiatic nerve, 10 ; 
arthropathies in, 101 
— progressive, 101 ; irritative lesions 
of nerve-cells in, 58; tendency to 
become generalised, 59 

Attbaction (theory of), 121 

Atjba, hysterical, 234, 266 ; characters 
of, 266 ; first node, or ovarian pain, 
2&Q; second node, or globus hys- 
tericus, 266 ; third node, or cepha- 
lic phenomena, 267; influence of 
compression of the ovary on, 267, 
271, 272, 275, 277, 278, 281, 306 

AvANT-MUB {see Claitstbum), 256 

B. 

Bed-sobe, 69, 114 {v. Decubitus) 

Bbomide op camphob, 156 

BuLBUS BACHiDicus, muscular lesions 

consecutive on affections of, 60; 

lesions of, in paralysis agitans, 151 ; 

in disseminated sclerosis, 160, 205 

C. 

Calabab bean in paralysis agitans, 
155 ; in disseminated sclerosis, 221 

Capsule, intebnal, 256 

Capsules, supba-benal, haemorrhage 
of, in spinal lesions, 106 

Cells, nbbye-, motor nerve- cells in 
anterior comua of the grey sub- 
stance of the cord, 52; lesions of 
these cells: acute form (infantile 
paralysis), 57; chronic form, pro- 
gressive muscular atrophy, 58 ; r61e 
of motor nerve-cells in' the produc- 
tion of trophic troubles, 61 ; yellow 
degeneration of nerve-cells, 180; 
lesions of, in disseminated sclerosis, 
199, 200 ; in hysterical contracture, 
297 

21 
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Cbbebbfm, anatomical views concern- 
ing, 255 

Chobda tympani, a dilator nerve, 116 

Chobea, disorderly movements of, 
compared to tremor of dissemi- 
nated sclerosis, 189 (v, Hbmi- 
chobea) 

CiCATBiCES, vicious, 21 

CiBBHOSis of muscles, 47 

CcBLiALaiA, hysterical, 234, 264 

CLAUSTBirif, 256 

CoMFBESSiON of the ovary, 271; its 
influence on hysterical seizure, 271 ; 
modus operandi, 271; historical 
sketch, 272 

CONGBSTION, apoplectiform and epilep- 
tiform, 309 

CoNTEACTiLiTY, electrical, after patho- 
logical and after experimental 
nerve-lesions, 32; in hysterical con- 
tracture, 297 ; in fractures and luxa- 
tions of the vertebral column, 55 ; 
in hsematomyelia, 55 ; in acute cen- 
tral myelitis, 54; in disseminated 
sclerosis, 179 (o. Myopathies) 

CoNTBACTUBB, permanent hysterical, 
233, 277, 279, 283 ; action of chloro- 
form on, 285; convulsive tremu- 
lation in, 285; hemiplegic form, 
284, 287 ; characters differentiating 
it from organic hemiplegia, 287; 
hemiparaplegic form, 283, 289, 293 ; 
prognosis, 297 ; sudden recovery in 
some cases, 292 ; reputedly miracu- 
lous cures, 293 ; incurable contrac- 
tures, 295; lesions in, 294; patho- 
logical physiology of, 297 

— permanent, in sclerose en plaques 
(disseminated sclerosis), 200 

— tardy, in hemiplegia of cerebral 
origin, 95 

— of the ureters, 243 

Convitlsionnaibes, 249, 274; demo- 
niacs, 278 

Convulsions (arrest of), in hysterical 
cases, by compression of the ovary, 
271 ; in spinal epilepsy, 275 

COBFOBA OFTO - STBIATA, Icsions Of, 

their effects, 251; French theory, 
254; British theory, 253 

Cubbents, electrical, differences be- 
tween continued and interrupted, 
34 (v. Faeadisation) 

Cbises, gastric, 212 

Cutaneoits diseases, 18, 20, 26, 64 



D. 

Decubitus acutus (acute bed-sore), 
69; mode of evolution, 70; con- 
secutive affections, 73 ; in apoplexy 
symptomatic of cerebral lesions 
in foci, 76; seat, 77; pathogeny, 
79, 114 
— of spinal origin, 72, 79; seat, 79; in 
traumatic myelitis, 80 ; influence of 
position of spinal lesion, 82; in 
traumatic hemi paraplegia, 83; in 
spontaneous myelitis, 87 ; epoch of 
manifestation, 88; r61e of grey 
substance on its production, 89; 
influence of nerve-lesions on, 91 

Dbqenebation, woicy, of the muscles, 
47 

Delibb DBS GBANDBUBS, ambitious de- 
lirium in disseminated sclerosis, 11^5 

Diplopia in disseminated sclerosis, 
191, 211 

Dynamombteb in paralysis agitans, 
135, 145 

E. 

EcCHYMOSES, visceral, in drcumscribed 
cerebral lesions (endocardium, 
stomach, pleura, bladder), 104 ; of 
the epicranial aponeurosis, 104; 
in spinal lesions, 106 

Electbo-diagnosis, 30 

Emboli, gangrenous, consecutive on 
acute bed-sore, 74 

Encephalitis, 76 

Endocabditis, ulcerous, with multiple 
emboli and typhoid state, 68 

Epidemics, hysterical, 273 ; of St. Me- 
dard, 249, 274; of St. Louis, 293 

Epilepsy, its relations with hysteria, 
300, 303 ; description of a fit, 301 ; 
spinal epilepsy in hysterical con- 
tracture, 285, 297; in disseminated 
sclerosis, 201 ; its forms. 202 ; ar- 
rest of, 275, 306 (©. Acme) 

Ebuptions, eczematous, 20, 21 ; liche- 
noid and pustular, 64; pemphigoid, 
21, 27, 91 

Ebythema pernio, 21 

ESCHAB of nates, 6 ; of rapid forma- 
tion, 69 ; its position in apoplexy, 
77 ; in apoplectiform attacks, 206 ; 
sacral, 4i ; in locomotor ataxy, 65 ; in 
epileptic acme, 309 {v. Decubitus) 

Etat de mal, epileptic, 307 ; hystero- 
epiUptique, 276, 307 (». ACMB and 
Teaipbbatube) 
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Excitability, electrical (histological 
alterations corresponding to diminu- 
tion of), 46 

ExPBBiMEyxs of Erb, Ziemmsen, and 
O. Weiss, 46 

F. 

Fasoiouli, internal radicular, 66 ; irri- 
tation of, in posterior sclerosis, 67 

Fabadisatioit and galvanisation, dif- 
ference of action, 34, 40, 46, 49 ; 
in disseminated sclerosis, 221 

Foot (defoimity of), in paralysis agi- 
tans, 142 {v. Tbepidation) 

— club, hysterical, 294, 298 
Fri.auBAi(T pains, 66 

G. 

Gait, in paralysis agitans, 145 
Ganglion, superior cervical (efifects of 

its extirpation), 112 
Glossy skin, 21 

Gbiffe in a case of disseminated scle- 
rosis, with lesion of the nerve-cells, 
53 ; in paralysis agitans, 141 

H. 

Hands, deformities of, in paralysis 
agitans, 141 ; in rheumatism, 141-2 

HfMATOMYBLiA, 55 ; pathogeny, 55 ; 
diminution or abolition of electri- 
cal contractility, 55 ; alteration of 
urine, 108 

Hemianesthesia, hysterical, 233, 
246, 270; historical sketch, 248 ; 
lesions of special senses, 249 ; re- 
lations between hemiansesthesia, 
ovarian hyperesthesia, paralysis, 
and contracture, 250, 270; char- 
acters which separate it from 
hemianesthesia of cerebral origin, 
251 

— of encephalic origin, historical 
sketch,253; its characters, 253, 255; 
cases reported by Turck, 251, 268 

Hbmichobba, 260 

Hbmiofia, 233 

HEMiPABAFLEaiA, traumatic, 83 ; 

arthropathies in, 84 ; muscular 

atrophy in, 86 ; alteration of urine 

in, 107 
Hemiplegia in apoplectiform attacks, 

204; hysterical, 284 
Hbbfes zosteb (o. Zona) 

Histology, normal, of the nervous 

system, 162 
Hypebahia, neuro-paralytic, 104, 

110 



Hyfebjesthesia, ovarian, 234, 246, 
300 ; its frequency, 263 ; historical 
sketch, 263; clinical characters, 
264; anatomical lesions of the 
ovary, 269 ; conclusion, 276 ; clini- 
cal cases, 277, 281, 304 

HySTEBIA («. CONTBACTUBE, EpIDB- 

Mies, Hemianesthesia, Oyabian 

HYPEBESTHESIA, ISOHITBIA, Ss- 
OOITBS), epileptiform, 302 ; ovarian, 
247; severe, 251, 276 ; local, 263 
Hystebo-bpilepsy, 271, 300; meaning 
of the term, 301; with distinct 
crises, 303 ; varieties of, 303 ; 
nature of, 305; temperature in, 
307; hystero-epileptic acme, 311; 
severe cases of, 312 

I. 

Immobilisation of members (effects 

of), 9, 13 
iNCOdBDiNATiON, motor, 189 

Infection, purulent, sequela of bed- 
sore, 74 

Intoxication, putrid, sequela of bed- 
sore, 73 

Ibbitability, muscular, 32 

Ibbitation (r61e of) of nerves in the 
production of trophic derange- 
ments, 18 

Ischemia, hysterical, 249 

ISCHUBIA, hysterical, 225; transient, 
227; permanent, 228 ; historical 
sketch, 229 ; simulation, 230 ; dif- 
fers from ischuria caused by cal- 
culus, 232 ; clinical case, 233 ; dia- 
grams indicating amount of vomited 
matter and of urine, 236 ; chemical 
analyses, 237-8; remissions, 237; 
reality of, 239; comparative be- 
nignity of, 241 ; gravity of calcular 
ischuria, 240 ; mechanism of, 242 

K. 

Kidneys (lesions of) consecutive on 
nerve-sections, 106-7 ; experimental 
contradictions, 17 

L. 

Lingual muscles, contractured, 281 

Lepba, anesthetic, 27 

Lesions, irritative, 12, 16 ; ocular, 
consecutive on irritation of the 
Gasscrian ganglion, 13, 16 ; on 
section of the trifacial nerve, 13, 
14; owing to spontaneous lesions 
of fifth nerve, 15 
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M. 

MEKnrGins ascendent, simple pam- 
lent, or ichorous, consecutive on 
bed-sore, 75 ; chronic cervifsal, 26 

HiBAOLES of St. Louis, 293; of St. 
Medard, 249, 274 

Medulla spii^alis, effects of trans- 
verse section, 9, 17 

HirsoLES, trophic or nutritive affec- 
tions of, 28 ; in infantile paralysis, 
57 (©. Amyoteophy, Ateophy, 
Myopathy, Sclebosis, Disssifiir- 
ated) 

Myelitis, cusvie central, 54; diminu- 
tion of electrical contractility in, 
54 ; lesions of supra-renal capsules, 
106; alterations of urine, 108; 
gastric crises, 210 

— partial, amyotrophy, 53 

— spontaneous, 87 

— traumatic,^ 
Myodynia, hysterical, 264 
Myopathies consecutive on lesions of 

the spinal cord, £0 

N. 

Nephbo-cystitis consecutive on spinal 
lesions, 106, 107 

Nephrotomy, 228 ; gravity of, 240 

Nebybs, contusion and ligature of, 48 ; 
excision of, 49 ; patches of sclerosis 
on, 161 ; dilator, 116 (©. Chobda 
TYMPANi) ; facial (paralysis of) 
32; glandular (irritation of), 122; 
ischiatic (result of section of), 9 ; 
secretor (researches of Ludwig on), 
119 ; trifacial (result of section of), 
10, 13 ; Samuel's experiments, 13, 
124 ; spontaneous lesions, 15; 
trophic, 19, 123; origin of these 
nerves, 124; vaso-tnotor, 125 ; (r61e 
of), in reference to nutrition, 12, 
19 ; irritation of, 115 

Nefbitis, 22, 23; trophic disorders 
connected with, .24 

Neuboglia, 164 

Nittbition (influence of the nervous 
system on), 5, 6, and passim 

Nystagmus in disseminated sclerosis, 
192 

O. 

Oblitebation of ureters by calculi, 
231 ; duration, 232 ; gravity, 240 

Oligubia, hysterical, 227 

Osseous system (trophic affections of), 
22 

OvABY (position of), 267 (c. Compbes- 
siON, Hypsb^sthesia) 

OvABiALQiA, hysterical, 234, 250, 270 



P. 

Pabalysis agitans, 130 ; historical 
sketch, 133 ; nature, 134 ; general 
characteristics of, 134 ; modes of 
invasion, 186; symptoms, station- 
ary period, 137; tremor, 138; 
attitude of body, 140 ; its value in 
diagnosis, 142 ; P. agitans sine 
iremore, 143; painful sensations, 
147; terminal stage, 149; termi- 
nations, 149, 150; pathological 
anatomy, 150; physiological ana- 
tomy, 151 ; causes, 151, 154 ; treat- 
ment, 155 (©. Pbopulsion, Rbtbo- 

PULSION, UtTEBANOB) 

Pabalysis, bulbar, symptomatic of 
disseminated sclerosis, 215 

— consecutive on nerve-lesions, 40 

— general progressive, characters 
which assimilate it to disseminated 
sclerosis, 183, 193 {v, Apoplecti- 

FOBM attacks) 

— general spinal (adult), 59 ; its 
analogies and differences with in- 
fantile paralysis, 59 

— hjfsterical, 235, 290, and passim 

— infantile, 57; anatomical lesions, 
57 

— labio-glossO'largngeal, lesions of 
the motor cells, 60, 193 

— pseudo'hgpertrophic, 40 

— rheumatic (state of the muscular 
contractility in), 34 

Pabaplegia, traumatic (alteration of 
urine in), 106 (v, Hemipabaplegia) 

Pabesis of the lower extremities in 
disseminated sclerosis, 196; remis- 
sions, 196 

Petit mal, epileptic, 306 

Phabyitz (paralysis of the), 281 

Phlegmon (pseudo-), 21, 71 

Pbelimikaby remarks, 4 

Pbopulsiok in paralysis agitans, 135, 
143, 146, 819 

Pulse in apoplectiform attacks, 208 

PUTAMEN, 256 

R. 

Remissions, 137, 196 

Retention of urine in hysterical cases, 

227. 288, 289 
Retbopulsion in paralysis agitans, 

135, 146, 319 
Rigidity of the limbs and neck in 

paralysis agitans, 140 (v. CONTBAO- 

tube) 

S. 
Salivation in paralysis agitans, 140 

SOLEBODEBMA 21 
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SCTJ£B,oaiS,fasciculated, 51 

— descending^ 204 

— lateral, in hysteria, 294 

— posterior^ complicating dissemi- 
nated sclerosis, 198 (v. Ataxia, 
locomotor) 

— disseminated {en 'plaques), lesions 
of motor-cells in, 52, 53; lesions 
of the bulbus in, 60, 160; and 
paralysis agitans, 151 ; historical 
sketch, 133 ; macroscopic anatomy, 
159; distribution of sclerosed 
patches in brain, 160; in spinal 
cord, 160 ; on the nerves, 161 ; as- 
pect of sclerosed patches, 161 ; his- 
tology, 169; alteration of vessels 
in, 174; nature of the lesion, 176, 
181 ; spinal form, 161, 216 ; cepha- 
lic or bulbar form, 161, 216 ; cere- 
bro-spinal form, 184, 216 ; causes of 
error in diagnosis, 184; diplopia, 
191; amblyopia, 191; cephalic symp- 
toms, 191; nystagmus, 192; vertigo, 
194 ; f acies, 194; psychic symptoms, 
195; state of lower extremities, 
196 ; unusual symptoms, 197 ; 
ataxia, 198; muscular atrophy, 199; 
contracture of limbs, 200; spin^ 
epilepsy, 200, 285; apoplectiform 
attacks, 204 ; periods, 20i9 ; remis- 
sions, 211 ; gastric ci»ses, 212 ; in- 
tercurrent diseases, 214; bulbar 
paralysis, 215; duration, 216; pa- 
thological physiology, 217 ; causes, 
219; influence of acute diseases, 
219; prognosis, 220 ; treatment, 221 

"Sbcofes" {Us) in relation to the 
convulsionnaires, 2!7^ 

Sections of nerves, complete or in- 
complete, 19, 23, 30, 46, 175 

Simulation in hysteria, 230 

Spasm {v. Conteactuee) 

Speech {v. Uttebahce) 

T. 
Taeantism, 278 

Tbmpbbatube (significance of decrease 
of, in cerebral apoplexy), 78 ; dimi- 
nution of, accompanying irri- 
tant nerve-lesions, 113 ; dependent 
on irritation of the g^eat sympa- 
thetic (cervical), 115 
-— \vL paralysis affitans, 148 

— in apoplectiform attacks, 208 

— in hystero-epUeptiform attacks, 
307 

— in epileptiform acme, 308 

— in kystero-epileptiform acme, 312 



Tongue (contracture of), 281 

Thbbmo-an.£SThbsia, 248 

Tbemob, in general, 180; difference 
as regards repose and movement, 
130 ; varieties, 132 ; historical 
sketch, 133 

— in paralysis agitans, 138, 188 

— in disseminated sclerosis, 186 ; 
influence of movements, 187 ; char- 
acters distinguishing it from chorea, 
189 

— motor incodrdination, 190 
Trepidation, provoked, of the foot in 

hysteria, 289 

— in sclerosis of the lateral columns, 
289 

— in disseminated sclerosis, 289 

— in descending sclerosis, 289 (note) 
Trismus, 234 

Trophic derangements, 5; differ- 
ences distinguishing them from 
passive lesions, 9; consecutive on 
lesions of the peripheral nerves, 6 ; 
traumatic causes, 22 ; spontaneous 
lesions, 24 ; theoretical views, 109 ; 
vaso- motor theory, 110 ; attraction 
theory, 121 ; trophic-nerve theory, 
123; Samuel's theory, 124; criti- 
cisms, 125 ; conclusions, 126 ; in 
disseminated sclerosis, 213 

Tubercle of spinal cord, 93 

Tympanitis, 234, 288, 290 

U. 

Urea in hysterical vomited matter ; in 
alvine evacuations after nephro- 
tomy ; influence of pressure on its 
production, 228, 237, 239, 244 

Ureters (spasmodic contracture of), 
(t?. Obliteration) 

Urticaria in locomotor ataxy, 64 

Utterance (modifications of) in para- 
lysis agitans, 139 ; in disseminated 
sclerosis, 192 

V. 

Vertigo, in disseminated sclerosis, 194, 

212; epileptic, 306 
Vomiting, hysterical, 238, 241 

— urtBmic, 228 

— of blood, 288 

Z. 

Zona, 20, 24, 26 ; in locomotor ataxy, 
64 ; dependent on partial lesions of 
encephalon, 67 ; with modifications 
of the derm, 91 ; local elevation of 
temperature, 113 

Zoster, herpes (i;. Zona) 



ERRATUM. 

Page 93, lines 23 and 28, /or " paraplegic " read " hemiplegic." 
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